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One of America’s Famous Trains 


THE NEW SOUTHLAND 


CENTRAL OF GEORGIA RAILWAY 


Fox Chicago to Tampa, Florida—1,327.3 miles— 
THE NEW SOUTHLAND averages 43.4 miles per 
hour on a schedule of 30 hours and 50 minutes. Over 
its own rails it averages 44. miles per hour—fastest 
schedule between Chicago, Cincinnati and the west 
coast of Florida. THE NEW SOUTHLAND operates 
through eight states—Illinois, Indiana, Michigan, Ohio, 
Kentucky, Tennessee, Georgia, and Florida and along 
the west coast of the peninsula state to St. Petersburg 
and Tampa. This famous flyer travels almost a million — 
miles a yeat—968,929 miles of transportation using the 
most modern equipment—completely air-conditioned 
throughout. Smooth riding qualities of main. line 
track can be most efficiently and economically pro- 
tected by HY-CROME Spring Washers—good for 
millions of miles of the hardest service, year after year. 
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THACKERAY HY-REACTION STANDARD HEAVY DUTY DOUBLE BON 


leets A.R. E.A. Spec. For screw spike use For track bolts For general use For frogs—crossings For special use Used as 





EATON MANUFACTURING CO. RELIANCE SPRING WASHER DIVISION, MaAssiLLon, © 


Sales Offices: New York e Cleveland e Detroit e Chicaqo e St. Louis e San Francisco e Montreal 








December, 1936 Railway Engineering a Maintenance 759 


MODERNIZED TRACK 














Low Cost Way to 


STRENGTHEN 
and IMPROVE TRACK 


UNDIE Tie Plates meet present-day high speed requirements by producing a stronger and safer track 
structure. Lundie Plates distribute the load with minimum mechanical wear and hold track to 
gauge without cutting the ties. They provide correct inclination so wheels track properly, and help to 
maintain a refinement of surface very essential for smoother and easier riding at high speeds. Lundie 
Plates not only answer these requirements of modernized track—but minimize tie renewals and make 
possible a general all-round reduction in maintenance expenses. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Rail Clips-—Ardco Rail and Flange Lubricator 
19 West 50th St., New York 59 E. Van Buren St., Chicago 


LUNDIE 


Published monthly by Simmons-Boardman Publishing Corporation, 105 W. Adams St., Chicago, Ill. Subscription price, United States and Possessions, and Canada, $2.00; Foreign 
$3.00. ingle copies 35 cents. Entered as second-class matter January 20, 1933, at the postoffice at Chicago, Illinois, under the act of March 3, 1879, with additional entry at 
Mt. Morris, Ill., postoffice. Address communications to 105 W. Adams St., Chicago. Ill. 
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Tie) got WAM they 
Wanted TRESTLE 


THE SITE: An old trestle near Hamler, 
Ohio belonging to the Detroit, Toledo 
& Ironton Railroad. 


THE PROBLEM: To replace this old 
trestle at lowest cost, least disturb- 
ance to existing structure, and with 
no interruption to trafhc. 


THE SOLUTION: 14’ USS Steel Bearing 
Piles 28’ long were selected for the 
job. They were driven with a 2800 
lb. drop hammer through 5’ of ordi- 
nary clay into 14’ of hardpan. No 
special equipment was necessary. 
All driving was done by the regular 
railroad maintenance crew. Today 
the bridge is reconstructed as a 19’ 
span, open deck type trestle, using 
steel stringers on a heavy concrete 
cap for E-70 loading. There are three 
steel piles to a bent thus giving 
about a 60 to 65 ton load per pile. 
The engineer makes this one signifi- 
cant point: At each bent it was only 
necessary to remove one tie to drive 
the steel piles. Thus, even though 
a complete job of underpinning was 
necessary, there were no other alter- 
ations or disturbances to the exist- 
ing structure. 


THE CONCLUSION: If your foundation 
problems demand that heavy loads 
be carried on individual piles—if the 
piles must resist lateral forces caus- 
ing high bending stresses—if the 
trestle or bridge must be replaced 
without interruption to traffic, 
specify USS Steel Bearing Piles. They 
insure lasting and economical con- 
struction. Booklet, containing photo- 
graphs of recent installations, free 
on request. 


U-S°S STEEL BEARING PILES 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh TF Chicago 


Columbia Steel Company, San Francisco, Pacific Coast grees United States Steel Products Company, New York, 
Distributors Export Distributors 
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9 series B ALUMINUM 


E-MAN INSPECTION CAR...LIFT 85 POUNDS 


| “A Revolutionary Advance”... was the verdict of rail- 
| wad men when they first inspected this Fairmont M9. Yet, 
} Fairmont in no sense aims at the revolutionary . . . its spe- 
j tialized engineering and practical knowledge of main- 
j tenance seeks rather the building of improvement upon 
] correct fundamental design. But the M9 did bring a revo- 
} lutionary advance . . . it brought, for the first time, the ma- 
: jor safety factor of center loading, a full sized, center-load 
} car with a lift of only 85 pounds; it led the way in new light 
weight construction with the use of Haskelite, Aluminum 
Alloy and other modern metals; with the exclusive fea- 
} ture of extension handles operating either front or rear 


Series D—One-to-Four-Man Inspection Car— 
ALUMINUM. Lift 96 Pounds. 


@ M14 Series D—Light Section Caor—ALUMINUM. 
Lift 96 Pounds. 


for greater ease in handling . . . and it now has the fa- 
mous Fairmont Model O engine for a margin of surplus 
power unequaled by any other car in the field. Years of 
performance has tested this car—has proved that, under 
the worst of weather conditions, it has the power and 
stamina to go through wherever wheels may contact rails 
for traction. Fairmont Railway Motors, Inc., Fairmont, Minn. 


Inspection Motor Cars. . . Section Motor Cars .. . B& B and Extra Gang Cars 
.. - Gas-Electric Ditchers . . . Shapers . . . Ballast Cleaners . . . Ballast Drainage 
Cars .. . Mowers . . . Weed Burners . . . Extinguisher Cars . . . Power Cars: 
Air, Electric, Paint Spray, Tie Tamping . . . Rail Coaches . . . Motor Car Engines 


... Push Cars and Trailers . . . Roller Axle Bearings . . . Wheels and Axles. 


Lift 101 Pounds. 





‘LL THE RAILWAY MOTOR CARS IN SERVICE TODAY 





@ 59 Series C—One-Man Inspection Car. 
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WELTRUS 
HIGHWAY CROSSINGS 


SEND FOR 
THIS INFORMATION 


Truscon has just completed a new, brief, 





but fully descriptive catalog explaining 
and illustrating TRUSCON WELTRUS Railroad executives are thinking... planning... acting 
HIGHWAY CROSSINGS. Exclusive 


Secsuses Of Welenus Uighwer Cassslags, toward greater safety, greater comfort... greater SERVICE 


Weltrus Intertracks Slabs and Weltr P ‘ ‘ - 
; ip than ever before. e No details contributing to public good 

Header Sections are illustrated in this 

catalog. ... A copy awaits your request. will escape consideration of railroad “progress planners.” 


For example, the subject of safer, smoother, more durable 
highway crossings is receiving more attention than ever. e 
Truscon Weltrus Highway Crossings are replacing rough, dan- 


gerous, worn-out crossings as another aid to“SAFETY FIRST— 





friendliness too!” Furthermore, many railroads are discovering 
that their maintenance costs of highway crossings have tapered 
to zero wherever Truscon Weltrus Crossings have been in- 


stalled. Railroad “progress planners” are invited to investigate. 


*Famous slogan of the Association of American Railroads 


If | ' Hi STEEL COMPANY 
YOUNGSTOWN OHIO 
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LOW COST OPERATION 


NO BLOCKING OF TRACKS | TOOL FOR BREAKING 
ONE MAN PORTABILITY UP ICE AROUND TERMI- 
Equally efficient for large or small gangs NALS IN WINTER TIME 


and for tamping, cribbing or breaking ice. 











BARCO MANUFACTURING COMPANY 
1805 W. Winnemac Avenue, Chicago, Illinois 


The Holden Co., Ltd. 
In Canada 


Montreal — Moncton — Toronto — Winnipeg — Vancouver 


UNIT TYTAMPERS 
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Arete Kaining fob 


THAT SAVED MONEY 









Old stone arch under 20-foot fill on main line railroad in 
Kansas, being relined with Armco MULTI PLATE Arch. 
A small shelf or footing was first built inside the old arch. 


ANY of the old arch culverts have served their 
purpose well, but are today in need of major 
repairs or replacement. 
One of the simplest, yet most satisfactory ways of 
salvaging these drainage openings is to reline them 
with Armco Multi Plate. There need be but little 


reduction ia waterway area. INGOT IRON RAILWAY PRODUCTS CO. 
These thick corrugated plates are quickly bolted ienbne atthe Amen Cobien Miles: Reta’ 

together to form a strong, durable structure, either Middletown, Ohio ° Berkeley, Calif 

pir pee the ad A di h li Philadelphia ¢ St.Louis ¢ Salt Lake City « Los Angeles 
- = — ne agen a ead saa Minneapolis * Houston ¢ Portland ¢ Atlanta « Denver 

cation of Multi Plate to your particular problems. Chicago ¢ Dallas * El Paso * Spokane ¢ Cleveland 

Just call or address the nearest office listed at right. Pueblo ¢ Sidney ¢ Richmond 


ARMCO MULTI PLATE 


For Economical Drainage 
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Light enough for one... 


strong enough for eight 


Light weight is not sacrificed to capacity in 
the Sheffield “49”. By careful design, the use 
of heat-treated aluminum and other alloys, 
lifting weight is kept down to 164 pounds. 
And yet it will carry eight men and their 
tools. Fully loaded with six men, front wind- 
shield, and a trailer, the “49” will pull 
2000 pounds at 25 miles an hour. Without 
the trailer, and fully loaded, it will make 32 
miles an hour. 

For your copy of a new bulletin explaining 
many improved features of the new Sheffield 
**49”, address Department N731, Fairbanks, 
Morse & Co., 900 S. Wabash Avenue, 


Chicago, [Ilinois. 


6795RA21.103 





Pow eer, PUMPING ANDO WEIGHING EQUIPMENT 
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Railway earnings are increasing. More 
money is available for maintenance. More 
money will be spent. 


Rail orders of recent weeks demonstrate 
that materially larger programs are in the 
making. 

Yet the needs are so great that, even 
with the most optimistic outlook, local and 
system maintenance officers alike are con- 
fronted with the problem of selection. 


RAILWAY ENGINEERING 
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Are you insuring that your products will 
be on their lists? 


Are you keeping the story of your prod- 
ucts and of the economies they will effect 
before these men month after month 
through the magazine that they read first 
of all? 


AND MAINTENANCE IS 





' READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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Structurally Correct 


TO MAKE CROSSINGS SAFER, LONGER LASTING 


OR safety’s sake supplement ad- 
equate warning signals with 
adequate crossings. I-BEAM-LOK 
is a definite improvement in grade 
crossing construction. Smooth, but 
anti-skid. Armored against wear. 
Sturdy. Long lasting. Quickly con- 
structed. Low in maintenance cost. 
Examine it. I-BEAM-LOK con- 
sists of sturdy I-Beams locked to- 
gether with intersecting top and 
bottom cross-bars. All material is 
Copper-Steel. The heavy steel flat 
forming ends and sides of each unit 
is securely welded to the I-Beams 
and cross-bars. These welds, at 4” 
centers, insure maintenance of true, 
square edges on the units and pre- 
vent formation of unsightly cracks 
and chipped, broken out corners 
and edges. 

I-BEAM-LOK, ready for con- 
creting at or near the site of the 
crossing, is available in standard 
units 3 feet or 6 feet long. Adapt- 
able for any width of crossing from 
12 feet up, in multiples of 3 feet. In 
case it is necessary to repair track 
or replace rails, |: BEAM-LOK units 
can be quickly removed, repairs 
made and units replaced without 
loss of any materials. Heavy enough 
(Above) A distinctive feature of these units is their unique floating anchorage. to insure stability and correct align- 
The units normally rest on fillers spiked to the ties. The floating anchorage : ao Light en h 
permits a depressing of the ties and track during passage of trains while the crossing ment in crossing. 1g enough to 


units remain in alignment with roadway. Blue print and detailed data on request. permit removal and replacement 
with hand labor. 





(Below) This grade crossing illustrates an I-BEAM-LOK type of construction . os 
subject to very heavy traffic, maximum truck loads of 19 tons, fortwo years. Has CaRNEGIE-ILLInoIs STEEL CorRpo- 
required absolutely no maintenance to date. RATION - PITTSBURGH and CHICAGO 


Columbia Steel Company, San Francisco, 

Pacific Coast Distributors + United States 

Steel Products Company, New York, Export 
Distributors 


The Anti - Skid 
Grade Crossing 


| |-BEAM-LOK 
= Armored 








~ 
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No. 96 of a series 


Railway 
Engineering a Maintenance 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 


108 West AvAms ST. 
CHIcaco., ILL. 


Subject: YOUR OWN COPY 


November 26, 1936 
Dear Reader: 


This letter is addressed to those of you who, as supervisory offi- 
cers, share your copies of Railway Engineering and Maintenance with 
others of corresponding rank. It is suggested by a letter which I re- 
ceived within the last two weeks, from which I quote the following 
sentence: 


"As you know, our railway subscribes for Railway Engineering 
and Maintenance for our maintenance officers and copies are avail- 
able in our office, but it is always difficult to obtain them 
for early reading because they are seized by the first one noting 
their appearance." 


I am quoting from this letter because it directs attention to a 
practice that I have run into on several roads lately. 


We are delighted that so many persons are interested in Railway En- 
gineering and Maintenance. We recognize the necessity for economy that 
has prompted some of the railways to ask officers in the same or ad- 
joining offices to share copies received through subscription by the 
railway. We appreciate also the spirit that prompts individual sub- 
scribers to share the magazine with their associates. Yet I wonder if 
by so doing, either reader gains the full benefit possible therefrom. 


Railway Engineering and Maintenance is edited for practical men. It 
is a "brass tacks" publication, bringing to you the experiences and 
practices of other men in the solution of problems comparable with 
yours. Many of you spend a large part of your time on the line. You 
can frequently do your best reading there. Also, with the current 
issue in your pocket, you can frequently discuss an article with your 
foremen to advantage, using it to crystallize an idea that you have 
long been attempting to get over. In other words, you can use your mag- 
azine to best advantage only if you are free to read it whenever and 
wherever you have the opportunity and to use it without regard to the 
desires or rights of some one else. This can be done only if you have 
your own copy. 


And the cost is negligible—less than that of a package of cigarettes 
a month. 


Yours sincerely, 


ETH*JC Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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SETTING NEW STANDARDS 


e The genius of America’s railway officials 
has set new standards in transportation. 
Modern high speed traffic, however, imposes 


stringent requirements on track conditions. 


Many leading roads are meeting this situ- 
ation by the use of True Temper Tapered 
Rail Joint Shims. This device provides a 
new standard of economy and efficiency 





in the maintenance of rail joints. Among 


others, it accomplishes the following results: 
] Avoids the necessity of duplication 
of bars. 


y Installation of shims can be carried 
on without interruption to traffic. 


3 Provides the most economical and practi- 


cal method of restoring worn rail joints. 
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VERYONE is pleased with the Thermit of the underlying reason why long welded 
welded, continuous rails installed in two rails provide such remarkable economies. 
tunnels on the Northern Pacific last summer. With no rail joints for wheels to pound, joint 
The only complaint has been a facetious one maintenance is banished. Frequent track - 
from the locomotive engineers. In passing lining and surfacing become unnecessary, 3. 
through one of the tunnels, it is necessary to Rail life, it is estimated, is increased 25% to 4 
pick up speed for a grade at the other end. 40%. Wear and tear on rolling stock and pai 
Formerly, the tempo of the clicking rail joints motive power are reduced. 6 
gave an excellent clue to running speed. With Thermit Rail Welds can be installed by your pr 
the rail joints eliminated, however, the engi- own track forces at little higher cost than 
neers have had to find other means of judging ordinary rail joints. But, the first cost is the 
their rate of travel. last cost. It will pay you to investigate. Write = 
Quiet operation is the outward indication for the complete story. ly 
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VERYONE is pleased with the Thermit 
welded, continuous rails installed in two 
tunnels on the Northern Pacific last summer. 
The only complaint has been a facetious one 
from the locomotive engineers. In passing 
through one of the tunnels, it is necessary to 
pick up speed for a grade at the other end. 
Formerly, the tempo of the clicking rail joints 
gave an excellent clue to running speed. With 
the rail joints eliminated, however, the engi- 
neers have had to find other means of judging 
their rate of travel. 
Quiet operation is the outward indication 





of the underlying reason why long welded 
rails provide such remarkable economies. 
With no rail joints for wheels to pound, joint 
maintenance is banished. Frequent track 
lining and surfacing become unnecessary, 
Rail life, it is estimated, is increased 25% to 
40%. Wear and tear on rolling stock and 
motive power are reduced. 

Thermit Rail Welds can be installed by your 
own track forces at little higher cost than 
ordinary rail joints. But, the first cost is the 
last cost. It will pay you to investigate. Write 
for the complete story. 
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RAMAPO AUTOMATIC 
SWITCH STANDS 


© The average life of an automatic stand 
is more than double that of a rigid stand. 






























The No. 20-B with its newly designed lever ~ 
provided with an apron to protect its work- A 
ing parts from the entrance of dust and ic 
snow is safer and surer in operation. This ha 
protection adds still more to the life of ye 
the stand. or 
Automatic stands are replaced only when rT 
worn out. They are not broken or damaged du 








by runaway cars. 
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@ As in other Ramapo Automatic Safety = 

TO 

Switch stands, the 17-B provides positive ice 

hand throw. a resilient connection to jot 

nel 

switch points so that no parts can be “De 

overstressed and fail through fatigue, and ” 

the well tried automatic mechanism which ‘eid 

provides protection against broken switch trai 

. loc 

points, damaged stands and derailed cars. ‘an 

. ' , —a 

The improved design with less moving k 

parts prevents accumulation of lost motion a p 

: . tice 

and insures proper alignment of target oth 

and lamp for years. that 

in t 

whe 

has 

rew: 

RAMAPO AJAX CORPORATION ne 
R 

CANADIAN RAMAPO IRON WORKS, LIMITED P - 
General Offices: 230 Park Avenue, N.Y. chal 

Racor Works: Hillburn, New York + Niagara Falls, N.Y. + Chicago, Ill. of 1 





East St. Louis. Ill. - Superior, Wis. - Pueblo, Colo. - Los Angeles, Cal. - Seattle, Wash. - Niagara Falls, Ont. line: 
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Railroading 


A Career of Distinction 


MORE than half of the 1,100,000 employees of the rail- 
ways today have been in service 15 years or longer. 
Approximately 35 per cent have 20 or more years serv- 
ice to their credit. Upwards of one-fourth of them 
have been employed by the railways for more than 25 
years. A very considerable number have service rec- 
ords reaching up to 40 and 50 years. Less than 20 
per cent have been in service less than five years. 
These are highly significant figures for in no other in- 
dustry of comparable size can one find so large a 
proportion of men who are devoting their lives to the 
one form of employment and to one employer. 


The “Boomer” Has Gone 


In the earlier days when the railways followed closely 
after, if they did not actually precede, the first settlers 
into new areas, not a few of those pioneer employees 
who built and operated these railways were attracted 
from one job to another by the love of adventure. Serv- 
ice records meant little to these men for if they left one 
job, they knew that they could secure another on a 
neighboring road. Even in those days, however, the 
“boomer” never comprised a large proportion of the 
employees ; today he is almost non-existent. 

Yet there is still romance in railroading that has a 
widespread appeal. Every normal boy is thrilled by 
trains—at some period in his youth he aspires to be a 
locomotive engineman. It is in this spirit that railway 
employees are created. To them railroading is a career 
—a life work. 

Railroad employment is exacting work. To attain 
a position of responsibility, one must serve an appren- 
ticeship of vears. The training is rigorous. Among 
other characteristics, it develops dependability, a trait 
that is valuable in any industry but absolutely essential 
in railroading. Railway work has long attracted men 
who enjoy sticking to a job through thick and thin; it 
has little appeal to those who come and go; for the 
rewards come only to those who qualify through vears 
of training. 

Railway service calls for red-blooded men who love 
a battle—men who accept a washout or a blizzard as a 
challenge. Railway history is replete with the stories 
of men who fought against the greatest odds to keep 
lines open and trains moving, when all nature seemed 





to conspire against them. No finer record was ever 
written than that of the thousands of maintenance of 
way men who, last winter, fought the cold and the 
blizzards day after day and who gave way to others 
only when, exhausted and with faces and hands frost 
bitten, they could continue no longer. Theirs was the 
task of rescuing trains that were snowbound, of opening 
lines for the transportation of coal and food to storm- 
bound communities, of maintaining arteries of trans- 
portation for the nation’s commerce. They met the 
emergency and won. 


Attracts Men of Action 


Railway service attracts men of action also because 
a railway organization moves with military precision, 
‘ach individual trained in his specific duty and each 
group directed by an officer who has himself risen from 
the ranks and knows both the objective and the best way 
to attain it. Those who have neither the ability nor 
the willingness to undergo such training fall out early— 
it is only the determined who survive the testing period 
to which railroad men are subjected. 

It is from such a background that the railway organ- 
ization of today has come—a background of experience 
and training, of dependability and loyalty. It is from 
such a background that a corps of men has been created 
who recognize the necessity for teamwork and who take 
pride in their accomplishments. It is not surprising, 
therefore, that the appellation “railroad man” has come 
to characterize dependability and versatility in meeting 
conditions as they arise suddenly and without warning. 
It is such men who give strength and stability to any 
industry and any community. 


The Men Behind the Train 


In these days when the public, and emplovees as well, 
are giving so much attention to the new streamlined 
trains, to the faster schedules, to the air-conditioned 
coaches and to the many other improvements that are 
characterizing this new era in railway transportation, 
one should not lose sight of this large group of em- 
ployees who provide and maintain the tracks and struc- 
tures over which these new trains run at such speeds, 
or of those employees who man and control these trains, 
or of those many other employees who contribute to the 
efficiency, comfort and economy with which the public 
and its property are transported from place to place. 
It is these men who, after all, make this service possible. 
They are the life blood of transportation. 
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When pointing to the achievements of the railways, 
employees can well afford to emphasize the outstanding 
and unique position which railway employees, of all de- 
partments and ranks hold in our life of today. Theirs 
is indeed a career. Their records attest to this fact. 


Still Unsolved 


Power Machines for Trestle Repairs 


THE pile driver is older than railroading, the steam- 
operated hoist goes back to the beginning of metal 
bridges, concrete mixers have been in use more than 
a generation, the pile line on a driver is commonly em- 
ploved for the handling of stringers and caps in trestle 
construction and renewal. But repair work on trestles 
or even the renewal of complete decks, involving the 
handling of sticks weighing a half a ton or more is done 
in the vast majority of cases with substantially the same 
tools and equipment that were employed 50 years ago. 

This statement implies no criticisms of the imen re- 
sponsible for this work. Experimental use has been 
made of rail cranes or other light power hoists, but time 
lost in clearing for trains and other difficulties have 
militated against their widespread adoption. Some 
progress has been made in the application of power saws 
and drills, but the increasing adoption of preframing 
is reducing the need for field cutting so far as treated 
timber trestles are concerned. 

But whatever the reasons given, it does not neces- 
sarily follow that the last word has been said on the use 
of power equipment in this operation. Perhaps the right 
machine has not yet been devised. On the other hand, 
it is entirely possible that the answer lies in a change 
of procedure rather than in the development of machines 
adapted to current practice. The problem is one that 
should challenge the ingenuity of bridge men. 


Safety 


Never Ignore a Careless Act 


THERE are few subjects that railway men approach 
with a wider variation in attitude than that of safety. 
Of course all who hold responsible positions on the rail- 
roads are convinced that practices that promote safety 
are desirable. But in too many cases this point of view 
is an academic one that rarely becomes manifest in any 
positive action. There are those also who look with 
disfavor on what they deem over-emphasis of accident 
prevention in the form of what to them is an unwar- 
ranted amount of speech making or a needless promul- 
gation of bulletins, as well as unnecessary severity in 
discipline, especially where the violation of rules on the 
part of the men results in the imposition of penalties 
on the supervisor. 

An examination of the accident records of the rail- 
roads in the various groups develops the fact that a few 
roads have been consistent repeaters or near repeaters 
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in the top ranks, which should demonstrate that chance 
has little influence in the result so far as units as large 
as entire railroads are concerned. More detailed study 
will show also that most of the prizes in the annual 
safety contests are taken by roads that have carried on 
the most persistent compaigns of accident prevention, 
On these roads the managements are convinced that in- 
vestigation, education, admonition and discipline, con- 
sistently carried out, are absolutely essential to the prac- 
tice of safety at all times by all employees. 

The most common complaint of the supervisory offi- 
cer is that his duties compel him to give attention daily 
to such a multitude of problems that he does not have 
time to carry on a safety campaign in addition to his 
other work, but as was said recently by one safety off- 
cer—ten minutes a day will accomplish a great deal. 
How should he use these ten minutes? One method is 
never to allow an unsafe practice or a violation of safety 
rules to go unnoticed. Supervisory officers, and fore- 
men also, are keen observers and if they call emphatic 
attention to every careless, foolhardy or reckless prac- 
tice that comes under their observation they will be 
preaching the gospel of safety in a way that will drive 
the lesson home. 


Track Abuse 


How Effected by High-Speed Operation 


FOR many years railway men have held the general be- 
lief that poorly designed locomotives are responsible for 
excessive abuse of the track. This belief was voiced anew 
by several of those attending the Roadmasters’ conven- 
tion in Chicago during September, one speaker, while 
discussing the effect of high-speed train operation on his 
road, declaring that it is not the high-speed operation of 
the modern so-called streamlined trains, properly de- 
signed for the high speeds at which they are operated, 
which is causing maintenance of way men concern, but 
rather, the operation at high speeds of equipment not 
designed for those speeds. Another speaker declared 
that he would rather have 10 Zephyrs operate over his 
track than one out-of-date heavy freight locomotive, 
operated at a speed far in excess of that for which it 
was designed. 

Until recently, this belief in the destructive action on 
the track of poorly designed locomotives was based almost 
entirely upon observation of the track, and was largely 
qualitative in character, but now maintenance men can 
turn to an extensive series of actual locomotive and track 
tests to substantiate their belief. These tests, which were 
conducted by the Pennsylvania in connection with the 
purchase of electric locomotives for operation over its 
newly electrified line between New York and Washing- 
ton, D. C., are described in this issue. The results of these 
tests led to many fundamental changes in the design of 
the locomotive originally considered for this operation 
because of the severity of this locomotive on the track, 
and finally, to the adoption of a completely redesigned 
locomotive, which caused little more abuse of the track 
when operated at 100 m.p.h., than it caused at operating 
speeds of 50 m.p.h. 
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Maintenance men are not afraid of high-speed train 
operation, but it is unreasonable, and certainly uneconomi- 
cal, to expect them to maintain smooth-riding, safe track 
for high-speed, for just any kind of power to be oper- 
ated over it. With the co-operation of the operating and 
mechanical departments in developing power suitably de- 
signed for the speeds at which it is to be operated, they 
can be counted upon to provide economically safe track 
which will meet fully any demands of speed made upon it. 

While the vital importance of properly designed power 
was the primary fact to be learned from the tests made 
on the Pennsylvania, a second fact brought out, which 
is of primary interest to maintenance of way men, is the 
importance of well-maintained track in preventing undue 
abuse to the track structure by high-speed train operation. 

This second fact was that, almost regardless of the class 
or type of power employed, track that is not well main- 
tained in surface, cross-level and line is subject to much 
greater abuse than smooth track, especially at speeds 
above 45 or 50 m.p.h. The tests showed conclusively 
that on rough track, the lateral blows sustained by the 
rail increased quite generally with the speed of operation, 
this increase being rapid to the point of actually distort- 
ing the track in the case of some types of locomotives, 
while much less rapid with other better-designed types 
of power. It is this phase of the tests made on the Penn- 
sylvania to which maintenance men should give the great- 
est attention where high-speed operation is involved. 


More Money 


Railways Continue to Spend More 


ORDERS for rail placed thus far this calendar year, 
total 1,093,607 tons, compared with 658,206 tons ordered 
in the calendar year of 1935, 568,710 tons in 1934, and 
632,381 tons representing the aggregate tonnage of the 
orders placed in both 1932 and 1933. However, by com- 
bining the rail orders for the last three months of one 
year with the orders for the first nine months of the 
following year, it is possible to arrive at a comparison 
that more nearly represents the rail renewal programs 
for the individual years, since most of the tonnage or- 
dered in the last three months of the year is for laying 
in the following year. On this basis, the rails ordered 
for laying in 1935 totalled 487,827 tons while those or- 
dered for laying in 1936 aggregated 737,102 tons, an in- 
crease of more than 50 per cent. Indicating the trend 
for 1937, the orders placed since October 1 of this year 
already total 548,767 tons, compared with 192,262 tons 
during the entire last three months of 1935. 

The increase in maintenance of way operations as a 
whole is shown by the expenditures for maintenance of 
way and structures for the Class I railways, the total 
outlay for the first nine months of this year being $343,- 
241,002, compared with $297,432,028, for the same 
period of 1935, an increase of $45,708,974 or 15.4 per 
cent. It also represents an increase of 22.8 per cent 
compared with the like expenditures for 1934, and is 42 
per cent greater than the outlay during the first nine 
months of 1933. 

Another measure of the greater activity in mainte- 
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nance of way work is afforded by the record of employ- 
ment. Thus, for the first 10 months of this year the 
average number of employees in the maintenance of way 
department was 226,968, compared with 208,874 for the 
same period of 1935, 212,936 for 1934 and 199,659 for 
1933. The number in September, 1936, was 249,223, 
which is the largest force employed since October, 1931. 
These figures demonstrate, for the railways as a whole, 
what the most maintenance men have realized in so far 
as their own individual roads are concerned, namely, that 
the upturn in maintenance of way appropriations that 
started in 1934 has continued steadily. There is, more- 


‘over, valid ground for the conclusion that the expendi- 


tures in 1937 will be proportionately greater than in 1936. 


Planning 
Of Benefit Even in Emergencies 


IN recent years much stress has been laid on advance 
planning and orderly programming in maintenance. This 
has invariably referred to routine maintenance and has 
included everything from laying rail and ballasting to 
many of the minor tasks of the section gang. Another 
form of planning is described on a following page— 
planning for handling an emergency which may or may 
not occur. In doing this the thought uppermost in the 
minds of the maintenance officers is to be ready and able 
to get their forces into action immediately after the 
emergency appears. 

This outstanding example of advance planning is found 
on the Chicago terminal of the Illinois Central which is 
faced with a particularly acute problem of fighting snow, 
partly because of its exposed location, partly because of 
its many miles of main and yard tracks, its numerous 
switches and interlockings, and partly because of its in- 
tensive traffic, of which about 80 per cent consists of 
through passenger and suburban trains. 

While the organization for handling the snow problem 
and the arrangements for getting every man on the job 
quickly are highly interesting, the most arresting feature 
of the methods employed in this terminal is-the large 
amount and variety of equipment in use. Because of the 
wide range of conditions which must be met, practically 
every type of snow-fighting equipment, from brooms and 
shovels to the latest designs of snow plows and spreaders, 
finds its use. However, because of the importance of 
many of the switches in the routing of traffic, a high 
degree of reliance has beep placed in switch heaters, for 
which reason this terminal is one of the most completely 
equipped in this respect in the country. 

While a large amount of the equipment employed has 
been designed specially for use in overcoming snow 
conditions, it is worthy of note that considerable ingenuity 
has been exercised in adapting for this use, roadway 
machines which were designed and are normally used 
for quite different purposes. The personnel of the main- 
tenance organization on this terminal can probably be 
duplicated on most other roads. The important point is, 
however, that being faced with a serious problem, the 
maintenance officers have sought with determination to 
solve it by every means at their disposal. 
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Meeting 


Winter's 
Challenge 


TO KEEP 759 regularly scheduled 
trains moving during severe snow 
storms in a terminal which comprises 
253 miles of main tracks, 350 miles 
of yard tracks, 2,041 turnouts, 4 
single and 48 double-slip switches, 
and 10 interlockings, requires thor- 
ough organization, adequate advance 
preparation and the use of a large 
amount of snow-fighting equipment. 
This is the problem that confronts 
the maintenance forces on the Chi- 
cago terminal of the Illinois Central, 
where, as a further indication of the 
importance of avoiding blocked tracks 
and inoperative switches, an average 
of 110,000 suburban passengers, in 
addition to the through passengers of 
three trunk line railways. are handled 
daily, all of whom must be delivered 
to destination promptly. Furthermore. 
during a storm, and continuing until 
the city streets are cleared, the num- 
ber of suburban passengers may be 
increased to 130,000 or even 135,000, 
requiring additional trains under the 
most adverse conditions of operation. 


Tracks Are Exposed 


Aside from the large mileage of 
tracks, the numerous switches and the 
great number of trains, averaging one 
every two minutes for the full 24- 
hour period, the snow problem on 
this terminal is intensified by its ex- 
posed location. For 6.5 miles South 
from Roosevelt road, the main line 
follows the shore line of Lake Michi- 
gan, with only a narrow public park 
between the water and the tracks, 
which are thus exposed to the full 
fury of northeast storms, which dur- 
ing the winter are generally accom- 
panied by heavy snowfall. In fact, it 
is not uncommon for considerable 


more snow to be deposited on these 
tracks during a northeast storm than 
is recorded by the weather bureau in- 
struments which are located further 
inland. . 

From Roosevelt road north to 
Randolph street, more than a mile, the 
tracks lie between retaining walls 
about 20 ft. below the surface of 
Grant park, where under certain con- 
ditions of wind and snow, drifting 
may be very bad. This is a section of 
most intensive traffic, in addition to 
which a large amount of switching is 
done, and here there are many 
switches, slip switches and crossings. 

Beginning a little south of Ran- 
dolph street, the freight tracks enter 
the South Water Street vard, which 
extends north more than one-half 
mile to the Chicago river and easterly 
to the lake. In this section are the in 
the outbound freight houses and ex- 
tensive team-track facilities, together 
with other provisions for receiving 
and delivering freight. 

Junctions are located at Sixteenth 
street, where the Omaha line turns 
to the west: at Sixty-Seventh street. 
with the suburban line to South Chi- 
cago: and at Kensington, 15 miles 
from Chicago, with the Blue Island 
suburban line and with the Michigan 
Central. which latter road uses the 
illinois Central line from this point 
to Roosevelt road and to the South 
Water Street vard where it has in- 
dependent freight facilities. Markham 
yard, the terminal freight yard and 
engine terminal for the main line 
south from Chicago, is at Homewood. 
24 miles south of Chicago, while Mat- 
teson, four miles farther south, is the 
terminus for suburban trains. All 
suburban tracks are electrified, as are 
all of the freight tracks as far south 


An example of 
Heavy Drifting 
North of Roosevelt 
Road on the Illinois 
Central 


as Thirty-Ninth street. Ten miles to 
the west, Hawthorne yard is. the 
freight terminal for the line to Omaha. 

Ten interlockings control the move- 
ment and routing of traffic. Eight of 
these interlockings are vital points in 
the fighting of snow, for if any one 
of them is allowed to become tied up 
for any reason, it leads within a short 
time to the complete demoralization 
of train schedules. Another critical 
point lies immediately north of Roose- 
velt road, where the six suburban 
tracks cross from the east to the west 
side of the right of way, and freight 
tracks from the south and west enter 
Jackson street yard, the receiving and 
dispatching point for freight destined 
to or moving from South Water 
street. 

Because of the extent of the termi- 
nal territory and of the numerous 
points where clear tracks and oper- 
ative switches are of vital importance, 
organization, adequate preparation, 
and intelligent direction of the forces 
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Keeping 603 Miles of Tracks. 
2,093 switches and 10 interlock- 
ings open despite blizzards and 
cold weather, so that 759 regular 
trains can be kept moving 
through its Chicago terminal, is 
the problem facing the main- 
tenance forces on this terminal 
of the Illinois Central. This 
article describes the organiza- 
tion which has been developed. 
and the many varieties of snow- 
fighting equipment employed to 
keep these tracks and switches 
open and to prevent interference 
with the normal receipt and de- 
livery of freight. 


































portable type, of which 4,000 are in 
use at 237 main-line turnouts, 4 single 
slips and 41 double slips, as well as 
a large number of other switches not 
in yards, which are only slightly less 
important than those in the main 
tracks with respect to interruption to 
the steady flow of traffic. Other 
switch - heating and snow - melting 
equipment includes QO & C electric 
switch heaters which are applied to 
68 switches and double slips; 150 
Protect-O-Seal snow-melting cans; 
several Hauck torches; and steam 
coils which are installed on 19 turn- 
outs, + single slips and 1 double slip. 

Among the heavier units are one 
double-end, right-hand and_= one 
double-end, left-hand Russell snow 
plows with flangers; two double-end 
Jordan wedge plows, with flangers; 























































; one Pordan spreader with special 
snow front; one Jordan spreader with 
; | 
0 | during a storm, are essential to suc- 
«  § cess in coping with the severe snow 
4 = = @ conditions which can normally be ex- eee rom: 
“pected every winter. Recognizing this “agg a 
ui fact, over a period of years a well- in 24 He. 
in knit and smooth-functioning organ- 
i ization has been developed, in which 
ip each man knows what is expected of 
rt him and carries out his assignment 
mn with military precision. In addition 
al to perfecting an organization, a large 
c- 9 amount of snow-fighting equipment 
ae has been provided. In selecting and 
st assigning this equipment the main- | 
nt tenance officers have given caretul 
a consideration to the particular needs ' 
u of each point where it is to be used | 
“d and to the conditions surrounding its 
er use. 
Because of the large number of 
i switches in_ the main tracks, more ye ell 
IS than 400, of which some 250 are in a. sk dees r 
oa constant use in routing traffic, pri- These Crossings 
€, mary reliance is placed in the use of Daily 
n, switch heaters. Chief of these is the 
Winter King, an oil-burning semi- 
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wings; primarily for cleaning yard 
tracks, but used also on main tracks ; 
five Fairmont weed burners for melt- 
ing snow on the car retarders and 
ladders at Markham yard and for 
cleaning switches at South Water 
Street yard; and three Caterpillar 
tractors with bulldozers, one of which 
is also equipped with an Anthony 
snow loader. In addition to these 
special units, 19 locomotives are 
equipped with steam connections or 
steam jets for furnishing steam to 
coils at interlockings or for blowing 
out switches. 

During the summer all of the heavy 
units are given a thorough inspection 
and needed repairs are made in plenty 
of time for them to be sent to their 
appointed places well in advance of 
winter. During this period all of the 
switch-heating and snow-melting de- 
vices are checked, and requisitions 
are made for units to replace those 
that are worn out or were damaged 
during the previous winter. 


Preparing for September 


Late in September or preferably 
early in October, the division engineer 
calls a meeting of the key men of his 
staff and representatives of other de- 
partments and sub-departments which 
will assist or be involved in the snow- 
fighting operations. At this meeting. 
the operations of the previous winter 
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which are sent to all of the key men. 

So far as practicable, these assign- 
ments are repeated from year to year, 
so that the men will go to points with 
which they are familiar and will thus 
be able to draw on their previous ex- 
perience. These assignments include 
men from all branches of the oper- 
ating department, not from the main- 
tenance department only. For this 
duty, a number of men are also drawn 
from the engineering force in the 
general office, to assist at the head- 
quarters office, to act in supervisory 
capacities on the track and to make up 
the force of traveling inspectors. 

To insure that there will be no 
misunderstanding and that all etforts 
will be co-ordinated, the duty of every 
key man is outlined and this informa- 
tion is shown in the instructions 
which are issued shortly after the 
meeting. At the time of this meeting 
the list of addresses and telephone 
numbers of those who are to be called. 
is checked carefully and needed re- 
visions are made. 

At the proper time and generally 
in connection with the regular main- 
tenance program, the routine tasks 
of preparing for winter are completed. 
About November 1, however, special 
preparations are begun. An important 
item in this preparation is the assem- 
bly of special stock of brooms, shovels 
and other snow tools, which are 
placed at strategic points where their 





Melting Snow From a Car Retarder with a Weed Burner 


are reviewed and = suggestions are 
made for changes that may be desir- 
able in methods or assignments. The 
general and detailed instructions that 
are issued every vear are reviewed 
and amended if necessary. 

All assignments are then made, so 
that every man will know where to 
report. When the list is made up, each 
man is notified of his assignment and 
is given such special instructions as 
may be necessary, in addition to the 
general and detailed instructions 


issuance will be under control. In ad- 
dition to this distributed stock, an 
emergency stock is stored in quarters 
provided for this purpose at Roosevelt 
road, close to the division engineer's 
office, which is issued to casual labor 
as it becomes necessary to add to the 
regular forces during the progress of 
a storm. 

At the same time that the emer- 
gency stock of tools and supplies is 
being assembled, preparation of the 
switches for the reception of the 
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Winter King heaters is started. This 
consists of cleaning out the cribs, 
removing the ballast to about the bot- 
tom of the ties to give ample room 
for the flame to spread under and 
around the rail. As the cribs are 
cleaned, sheet metal is applied to the 
sides of the ties adjacent to the indi- 
vidual heaters as a precaution against 
scorching the wood if the wind blows 
the flame against the ties. 

As rapidly as this preparation is 
completed, the Winter Kings, pre- 
viously filled with oil and equipped 
with suitable wicks, and with the 
protecting caps in place, are inserted 
under the rail and switch points. They 
require no further attention until it 
becomes necessary to light them when 
a storm arrives. Normally, 12 heaters 
are required for a switch, 6 under 
each point, although this may be re- 
duced to 8 if the switch is so located 
that it is protected from the wind. 
Forty are used on double-slip switches, 
but this may be increased to 50 if it 
has movable-point frogs. 


When a Storm Breaks 


If a storm starts during the dav 
the assigned men are expected to go 
to their appointed posts without noti- 
fication. If it breaks during the night, 
the dispatcher, who is located at Ran- 
dolph street, notifies the division en- 
gineer, the division superintendent, 
the superintendent of suburban ser- 
vice, the assistant engineer of the 
division and the supervisory officers 
north of Kensington. He also notities 
the master mechanic, the general elec- 
trical foreman, the trainmasters and 
the terminal agent. At the same time, 
the night trainmaster at Markham 
notifies all supervisory officers be- 
tween Kensington and Matteson. 
These men, in turn, notify their sub- 
ordinates and all of the men who are 
on special assignment. 


Set Up Headquarters 


The linois Central owns an of 
tice building across Roosevelt road 
from its main offices, in which an 
office has been prepared for use as 
headquarters during snow storms, 
with special provisions for communi- 
cation with all points on the terminal 
and special arrangements for handling 
casual labor and keeping the time of 
all extra men. As soon as it starts 
snowing, the division engineer and 
the men who are to comprise his stati 
during the emergency, move to the 
headquarters office, where the regu- 
lar routine of his office will not be 
disturbed. 

Complete reliance is placed in the 
regular maintenance forces during 
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the early stages of a storm, and this 
force forms the nucleus of the whole 
snow-fighting organization, but it 
the storm is severe or long continued, 
these men must be supplemented or 
relieved for rest. For this reason, 
arrangements have already been made 
with a number of labor agencies to 
obtain casual labor and as soon as Itt 
is known that they will be needed the 
scources from which they can be ob- 
tained are notified. 


Organizing Casual Labor 


Certain competent and experienced 
trackmen and men from bridge and 
building gangs are selected to act as 
foreman of the casual labor gangs, 
and these men report to the head- 
quarters office to receive the men, to 
assist in organizing them and to take 
out the gangs when they are ready. 
\When one ot the casual gangs ts or- 
ganized, it is sent to the emergency 
storehouse where the men are given 
shovels, brooms, scoops, snow push- 
ers, Cie., depending on the service they 
are to perform. The gang is then sent 
to its destination on the next suburban 
train. 

lt the storm starts during the day, 
the regular forces begin to light the 
Winter Kings at once. If at night. 
they do this as soon as they arrive. In 
making the distribution of these heat- 
ers, 2.800 are assigned to the territory 
between Van Buren and Eighteenth 
streets. which includes the through 
passenger station, the coach vard and 
the point where the six suburban 
tracks cross from the east side of the 
right of way to the west side, crossing 
a large number of freight and other 
tracks in doing so. 

As has been stated, a total of 4,000 
Winter King switch heaters are in 
use on this terminal, 2,800 of which 
are in the vicinity of Roosevelt road, 
and they are kept in place continuously 
during the winter months, ready for 
lighting at a moments notice. Of the 
remaining 1,200, some 700 are used 
at Sixtv-Seventh street and 500 at 
Kensington. The 150 Protect-O-Seal 
snow-melting cans are assigned as 
needed. Experience has shown that 
these cans provide the surest and 
quickest means of lighting the Winter 
Kings and a_ sufficient number are 
kept at the three points to insure that 
the switch heaters will be lighted in 
the minimum time. At Roosevelt road, 
12 men are assigned to do this light- 
ing, while + or 5 men can accomplish 
this at other points. 

Winter Kings hold seven points of 
oil and when tilled will burn for eight 
hours. Ordinarily. therefore, three 
men can tend to about 200 of the 
units. However, owing to the num- 
ber of tracks in the vicinity of Roose- 
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velt road, the oil storage is at a con- 
siderable distance trom the switches 
which it serves. For this reason, and | 
because of the frequeney of the train 
movements in this section, the ratio 
has been increased, only 100 units 
being assigned to three men. At 
Sixty-Seventh street and Kensington 
the ratio is somewhat lower so that 
on the average about 110 men are 
required to attend to the Winter 
Kings as compared to a constant force 
of 736 men to keep the same switches 
open betore they were used. 

Owing to restrictions with respect 
to room and the great number of 
train movements over the layout at 
the Randolph Street suburban termi- 
nal, 557 in 24 hours, of which 79 
occur between 9 and 10 a.m., the 23 
switches and double slips at this point 
are equipped with electric switch 
heaters. These heaters consist of re- 
sistance rods, one of which is clamped 
beneath the head of the running rail 
and the other in the same position on 
the stock rail, both extending the full 
length of the points so that thev are 
independent of the moving parts of 
the switch. They are designed to op- 
erate on two degrees of heat, high 
and low. If the snowfall is light, and 
at the beginning of any storm, they 
are put on low heat, by throwing 
them into a 220-volt circuit. If the 
snow fall increases, or if drifting oc- 
curs, they are put on high heat by 
transferring them to a 440-volt cir- 
cuit. When snow begins to fall, the 
electrified lines load dispatcher at 
Randolph street and the towermen at 
the other points throw the current on 
these heaters. Once cut into operation, 
they require no further attention, al- 
though, since they heat the rail only, 
if the snowfall is heavy or drifting 
occurs, it mav be necessary to clean 
the cribs occasionally to prevent inter- 
ference with the switch rods. 

As quickly as this can be accom- 
plished, locomotives fitted with steam 
connections are sent to the interlock- 
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ings at Weldon and Sixty-Seventh 
street for heating the steam coils un- 
der the switches. Except for the 
snow-melting cans which have been 
mentioned, and the few Hauck snow- 
melting torches, the switches at the 
remaining interlockings are cleaned 
by hand. To insure that these plants 
will not be tied up in a severe storm, 
eight other locomotives are equipped 
with dome connections and steam 
hose for use in blowing snow from 
the switches, and these locomotives 
are sent to the several plants when 
they are needed. In addition, four 
locomotives in regular switching serv- 
ice are equipped with steam jets under 
the pilots for blowing out switches 
when this becomes necessary. This 
arrangement is of particular advan- 
tage when switching industry and 
other remote sidings. 


Melting Snow With Weed Burners 


One of the noteworthy develop- 
ments in fighting snow, which was 
first tried out in this terminal, is the 
use of weed burners for keeping car 
retarders and switches clear of snow. 
This use came about through the fact 
that during a severe storm. shortly 
after the car retarders were placed in 
service at Markham yard, one of thi 
earliest installations of this device, 
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One weed burner is able to keep 
200 car-retarder units, 114 switches 
on the hump leads and 108 car skates 
clear of snow, and on occasion it 1s 
sent to help out at the interlocking 
at the south end of Markham yard. 
Two additional weed burners are 
able to keep the remaining 414 
switches in this yard clear of snow. 
In fact, it is rarely necessary to send 
additional men to this yard. 

South Water Street yard is the 
delivery point for the bulk of the 
freight arriving at Chicago, except 
interchange shipments, and the larg- 
est collecting point for outbound ship- 
ments. It is of the utmost impor- 
tance, therefore, that there shall be 
no interference with the switching of 
the team tracks and the freight 
houses, and that transfer trains shall 
move on regular schedules. Because 
of its exposed situation on the lake 
front and its complicated track lay- 
out, this yard has always been a criti- 
cal point during severe storms. For 
this reason, for several winters, two 
weed burners have been assigned to 
supplement the hand cleaning of the 
switches. Since this practice was 
first started, this vard has ceased to 
he the serious problem it was for- 
merly. The machines do not replace 
so many men here as at Markham, 
because there are no long ladders and 
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extreme difficulty was experienced in 
keeping them in operation during pe- 
riods of drifting snow. As a last 


resort, a weed burner which was 
l | was tried out and was 
| in removing snow and 
ice from the car-retarder mechanism 
hat it was also tested on the hump 
ladders. where it proved to be equally 








successful. As a result, this use has 
been extended until todav five of 
these hines are assigned to snow- 


-e on the terminal. 





the switches are scattered over a 
wide area. 

It is of equal importance that the 
driveways serving the team tracks 
and freight houses be kept clear of 
snow so that the receipt and delivery 
of freight will not be impeded. For 
many years this was one of the most 
difficult problems confronting the 
maintenance forces, since the total 
area of these driveways is very great, 
the snowfall is usually heavy and the 
snow drifts badly, while because of 
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the intensive development of the 
property there is no place for local 
disposition of the snow. As a con- 
sequence it has always been neces- 
sary to load the snow in cars and 
ship it out. 

At times it has required as many 
as 200 to 400 men during the day to 
clear the snow and pile it so that it 
would cause the least interference 
with the driveways. Then during the 
early part of the night, before the 
team tracks were set, as many as 600 
men with scoops would be thrown in 
to load the snow into cars for dispo- 
sition elsewhere. As a further meas- 
ure of the magnitude of the problem 
of snow disposal on this terminal, as 
many as 15,000 cars have been loaded 
with snow during a single winter, 
Not all of these came from the South 
Water Street teamways, however, for 
this total included what was loaded 
at some of the interlockings, at Wel- 
don coach yard and elsewhere where 
space is at a premium. 

All of this is now changed. Two 
Caterpillar tractors equipped with 
snow pushers are used for assembling 
the snow in piles or windrows. for 
loading. The pusher is then removed 
from one tractor and replaced witli 
an Anthony snow loader, which can 
also be used as a bulldozer and which 
loads the snow into gondolas or wag- 
ons. So far, these two machines, 
each wih one operator, have been 
able to cope successfully with all 
storms. Likewise, one tractor with 
a bulldozer is assigned to the coach 
vard. Here, the method of disposal 
is somewhat different, for the accu- 
mulation of snow must be loaded by 
hand as no set time is available for 
this operation. 


Miles of Platforms 


Another problem of considerable 
magnitude arises by reason of the 
large number of suburban and 
through passenger platforms. Obvi- 
ously, with 110,000 to 135,000 pas- 
sengers being handled on 540 subur- 
ban trains and 3,000 arriving and de- 
parting on 62 through passenger 
trains, the platforms serving them 
must be kept clean. The problem of 
doing so is complicated by the fact 
that, practically, there is no organi- 
zation which can be expanded to care 
for this phase of the work. As an 
indication that this is not a small 
matter, there are 63 suburban _plat- 
forms, averaging about 14 ft. wide 
and having a total length of 41,777 
lin. ft., equivalent to 7.91 miles. The 
through platforms number 17, with 
a total length of 11,760 lin. ft... or 
2.23 miles. 

All but a negligible few, excluding 
those in the trainshed at Roosevelt 





Dec 


roe 
the 
the 
ice 
loc 
wa 





el 





December, 1936 


road, have heated waiting rooms at 
the platform level. Working under 
the superintendent of suburban serv- 
ice is a small force of porters, who 
look after the heating plants in the 
waiting rooms and keep the plat- 
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Richton, 28 miles, the number of 
main tracks varies from 6 to 12. It 
is quite obvious, therefore, that both 
the snow plows and the spreader 
which is operated on the main tracks, 
must be used with a great deal of 
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forms swept. The sweeping and op- 
eration of the heating plants on the 
through platforms is cared for by 
the local station employees. At the 
beginning of a storm, these porters 
look after the cleaning of the subur- 
ban platforms as well as they can 
until it is possible to organize the 
necessary maintenance gangs, nor- 
mally from casual labor. Likewise, 
the regular maintenance forces clean 
the through platforms until they can 
he relieved in the same manner. 

Heretofore, we have described the 
organization and the methods em- 
ployed in keeping switches, driveways, 
platforms and the coach yard clear of 
snow. On this terminal, however, 
are many miles of main and yard 
tracks which cannot be kept clear by 
man power or by any of the devices 
so far described. It is for this rea- 
son that the heavier snow-plow and 
spreader equipment has been pro- 
vided to avoid the probability that 
these tracks might be tied up as the 
result of heavy snowfall, drifting or 
packed flanges. 

In addition to the four snow plows 
assigned to the terminal, three wedge 
plows are stationed at Freeport, IIl.. 
114 miles west of Chicago, one or 
more of which can be made available 
for use on the terminal in case of an 
emergency. The operators for the 
snow plows and spreaders are called 
by the trainmaster, report directly to 
their machines and remain with them 
until released. The train and engine 
crews for handling them are not called 
until this is requested by the division 
engineer, however. 

Between Van and 


3uren street 


caution, even when they are employed 
for flanging only. For this reason 
only the most experienced operators 
are allowed to handle them. 


Feeding the Men 


One of the most interesting pliases 
of the methods employed is the man- 
ner in which the men are fed. Long 
experience has shown that the men 
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includes arrangements with reliable 
restaurants adjacent to points where 
any considerable number of men will 
be employed, to provide meals for 
them. Four meal periods, morning, 
noon, evening and midnight, are es- 
tablished, and so far as practical the 
men on duty are taken to the restau- 
rants at these hours. However, when 
organizing gangs of casual - labor, 
unless they are needed in an emer- 
gency, they are fed before they are 
sent out. 

As a check on the bills from the 
restaurants and to insure that only 
the company’s employees who are en- 
titled to meals are fed at the com- 
pany’s expense, foremen are required 
to accompany their men if possible. 
If conditions do not permit this to be 
done, as when only a few men can 
he spared at a time, they are put in 
charge of a reliable man who acts for 
the foreman. The foreman is pro- 
vided with meal orders in triplicate 
which must be filled out, showing the 
date and hour, the number of men 
and the price of the meals. All copies 
of these orders must be signed by 
both the foreman and the restaurant 
man. The foreman leaves one copy 
of the signed bill with the restaurant, 
sends one to the division engineer 
and keeps one for his own protection. 
As an additional check, special men 
are assigned to visit the various res- 
taurants to observe conditions, to see 
that the food is suitable and ample in 
quantity, that the prices are in ac- 
cordance with the agreement and that 
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A Double Slip Equipped With Winter King Switch Heaters 


work better when they are given sub- 
stantial meals of warm food. Men 
for temporary service can also be ob- 
tained much more easily when they 
know that they will be well fed. For 
this reason, preparation for winter 


the foremen and the restaurants are 
handling the matter in accordance 
with instructions. 
Once opened, the headquarters of- 
fice does not close until the storm is 
(Continued on page 785) 
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A FEW years ago, a badly infested 
sill was removed from a railway build- 
ing in Galesburg, Ill. The side of the 
sill, which was exposed to the atmos- 
phere, was in almost perfect condi- 
tion, but the other side, the top, and 
the bottom were very badly damaged. 
I asked the division officer responsible 
for the maintenance of this building 
what caused this particular stick of 
wood to deteriorate. He looked it 
over and told me that it was badly 
decayed. I then explained to him the 
cause of the destruction and showed 
him live termites in the wood. Since 
that time, he has been very successful 
in detecting the presence of termites 
in various structures, for the main- 
tenance of which he is responsible. 
A couple of years ago, our chief 
engineer issued a circular letter re- 
questing that his office be advised ot 
all buildings or structures in which 
termites were found. Shortly after 
this, while on an inspection trip in 
Wyoming the assistant division super- 
intendent informed me that they did 
not have termites in Wyoming, al- 
though he was familiar with them 
and their work, and told me in great 
detail of the damage that they were 
doing in Florida, where he had re- 
cently spent his vacation. During 
*Abstracted from a paper presented before the 


convention of the American Railway Bridge and 
Building Association in Chicago on October 20. 
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the course of our conversation, it was 
necessary for us to take a siding to 
meet a passenger train. While he was 
telephoning the dispatcher, I dug sev- 
eral hundred live termites out of a 
wooden sill in the telephone booth. 
Later I found termites active in our 
Sheridan, Wyo., roundhouse. In fact, 
we have reports of termite damage 
in depots, bridges, roundhouses, stock 
yards, pump houses, freight houses, 
water tanks, coal chutes, section 
houses, telephone booths, ice houses, 
tool houses and hose houses in IIlinois, 
Iowa, Missouri, Kansas, Nebraska, 
Colorado and Wyoming. 


Not a New Menace 


We have heard more about termites 
as a menace to wooden structures 
during the last few years than we 
did previously, creating the impres- 
sion that they are new in this country 
or are spreading into areas that had 
previously been free from them. 
There is ample evidence, however, 
that termites existed here long before 
man. Furthermore, they are not 
spreading into new areas but are at- 
tracting greater attention and causing 
man to become more conscious of 
them because of their damage to 
buildings. 

Termites are forest scavengers and 
their function is to break down and 


restore the cellulose of wood to the 
soil and the air in a form that makes 
it available as plant food, thus com- 
pleting the cycle of tree growth. It 
is probable that the reduction in 
forest areas and the increase in the 
amount of land under cultivation have 
reduced the number of termites, but 
they have also caused them to seek 
food supply in wooden buildings, 
bridges, pole lines, etc., where un- 
treated wood is used in contact with 
or near to the ground. They also 
destroy old records, books, fire hose, 
and various other articles in their 
search for food. 

The termites found in the United 
States may be grouped in two general 
types, the subterranean or ground- 
dwelling termites and the non-subter- 
ranean or wood-dwelling termites. 
The non-subterranean or wood-dwell- 
ing termites exist in the extreme 
south, the southwest and the Pacific 
Coast regions while the subterranean 
or earth-dwelling termites are found 
in practically every state in the Unit- 
ed States. This type is the most 
common and is the only one that at- 
tacks wood in the territory in which 
the Burlington railroad operates. 
Consequently my discussion will be 
limited to this type. 

Subterranean termites build their 
colonies in the ground or in wood, 
live or dead, in contact with the 
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A description of this enemy 
of wood, its habits, methods 
of detection and measures for 
its control and elimination 


By HARRY R. DUNCAN 


Superintendent Timber Preservation, 
Chicago, Burlington & Quincy, 
Galesburg, Ill. 


ground. The cellulose in the wood is 
their most important source of food 
but connection between the wood and 
the ground is necessary for their 
moisture supply. In the warmer cli- 
mates, the termites often build their 
colonies near or on the surface of 
the ground. However, where the 
weather is more severe, they usually 
build their colonies deeper in the 
ground. I have found that we may 
expect them where buildings are heat- 
ed and along steam pipes between 
buildings, particularly if these pipes 
should be placed in wood conduit. 

In any mature colony, we may ex- 
pect to find various castes; usually 
the reproductives (king and queen), 
soldiers and workers; in addition, 
there are always present numerous 
“nymphs” or young in various stages 
of development. The workers are 
the destructive form of subterranean 
termites. They are white, wingless 
and blind. They shun the open air 
and are concealed in the earth, in 
wood, or in shelter tubes.. They re- 
quire moisture and consequently must 
maintain contact with the earth, un- 
less an artificial supply of water is 
available from a leaking water or 
steam pipe. 

The workers’ job is to feed the en- 
tire colony. They cut the wood, pre- 
digest it and feed it to the others. 
If we examine the interior of the 
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wood in which they are working, the 
workers scramble to get out of the 
light and to safety, and the soldiers 
attempt to close up the openings, 
which may have been made, so they 
can protect the balance of the colony, 
oftentimes even closing up the tubes 
from the outside with their own 
bodies. 

Naturally, when we are combating 
such an organization, it is evident 
that if we remove all termites from 
the wood in our structure and kill all 
that are in the wood itself, we can 
feel fairly certain that there is a col- 
ony of them nearby, down in the 
ground or in an old stump, that is 
reproducing workers and soldiers to 
replace any that we have destroyed. 
Therefore, it is important not only 
to remove the infested wood in our 
structures but to take some means of 
making the wood unattractive to the 
termites for food. 

The winged adults of both sexes 
emerge to swarm once each year, usu- 
ally early in the spring. At that time 
they mate, lose their wings, enter 
holes or cracks in the earth or in 
wood and start a new colony. The 
female soon lays eggs from which 
the young are hatched. It is during 
this swarming period that most in- 
festations are recognized or suspect- 
ed. These winged adults usually 
have dark bodies and gray wings and, 
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Below—What Dry 
Wood Termites 
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Joist. At Bottom— 
Badly Damaged 
Timber on the Bur- 
lington 








on the day that they emerge, millions 
of them may be observed flying in the 
air or coming out of cracks in build- 
ings or in the ground. They fly but 
a short distance and lose their wings. 
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The following day few, if any, of 
them can be located. 

After the colonizing flight and the 
establishment of the new colony, the 
termites remain under ground or 
within the wood or shelter tubes and 
avoid light and the dry outdoor at- 
mosphere; unless disturbed by out- 
siders, they do not see sunlight for 
the balance of their lives. They will 
build tubes from their colonies 
through cracks in brick or concrete 
foundation walls, over treated foun- 
dations or along concrete foundations 
or pipes, until they can gain entrance 
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frequently. In some buildings, such 
inspection is made every 60 days; in 
others, every 6 months. I favor a 
thorough and complete inspection 
about every 6 months. 

This inspection should involve the 
examination of all wood in contact 
with the ground or masonry. To ac- 
complish this, it is necessary to re- 
move some of the earth or to dig a 
trench along the foundation wall. 
Arrangements should be made to get 
under the structure and have suffi- 
cient light available. Usually artifi- 
cial light is necessary where termites 
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into wood. Ordinarily it is not nec- 
essary for them to build the tubes to 
great heights in the territory in which 
the Burlington operates but I have 
observed tubes in Illinois built up a 
brick wall to the top of the door sill. 


How to Locate Termites 


The fact that termites do their best 
work under cover and in darkness 
contributes materially to the difficulty 
involved in locating them. They do 
a great deal of damage to structural 
members of a building without reduc- 
ing the strength sufficiently to expose 
themselves or cause the structure to 
collapse in ordinary service, although 
some cases have been reported where 
a change in the loading has resulted 
in the collapse of an infested and 
damaged structure. 

To determine the presence of ter- 
mites, it is important that a complete 
investigation be made when any of 
the winged reproductive caste swarm 
or when runways or tubes are ob- 
served. These are two of the easiest 
ways of detecting their presence. It 
is important, in territory known to 
be infested with termites, that all 
buildings be inspected thoroughly and 


the Post and on Brick Walls in a 
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are working. The tools necessary for 
this examination are a hammer and a 
heavy screw driver or chisel. These 
tools are necessary for the reason 
that termites usually leave a thin shell 
on the outside of the wood, although 
this can be broken into very easily. 
I look particularly for cracks in the 
foundation walls and examine ll 
walls carefully for shelter tubes. 

This examination, in all cases, 
should be made on the inside of the 
building, as this is where the termites 
are more likely to be present. While 
they sometimes attack the building 
from the outside and their presence 
may be detected, more often it is not 
possible to detect them from an out- 
side examination of the building. 
Termites are often located in base- 
ments, on walls, under porches or 
steps, and along interior water, drain 
or steam pipes. 

When making a regular building 
inspection, I suggest that a thorough 
examination be made of any wood in 
the building that has an unusual ap- 
pearance. Frequently termite infes- 
tation is first apparent when the sid- 
ing near the base of the building ap- 
pears to curl, crack, or sometimes has 
the appearance of being decayed. 
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Also, frequently when posts or sills 
appear to be decayed, further exami- 
nation reveals the presence of ter- 
mites. We may also be suspicious of 
any building in which the floors, sills 
or joists appear to sag. In one of 
our own buildings in Illinois, we first 
became suspicious of the presence of 
termites by reason of a sagging floor, 
which was first brought to our atten- 
tion by the fact that a sectional book- 
case did not square up with the bal- 
ance of the building. 

Damage to wooden structures by 
termites may be avoided if the build- 
ing is properly constructed and in- 
telligently maintained. On the other 
hand, a wooden building, constructed 
in defiance of good building practices, 
can deteriorate fairly rapidly and be 
a heavy expense to its owner. 


Precautions to Be Observed 


In termite-infested territory we 
should provide methods of keeping 
subterranean termites from passing 
to and from the ground where there 
is moisture and from burrowing into 
untreated woodwork of buildings. To 
this end 
(1) No untreated wood should be used 

in foundations, and basement or cellar 
walls should be concrete. 

(2) Cement mortar should be used in 
masonry foundations. 

(3) All masonry foundations should be 
capped with concrete or cement mortar 
and slate. 

(4) Metal mechanical barriers should be 
placed over the foundation walls. 

(5) Proper ventilation and screening of 
all ventilation openings and doors 
should be obtained. 

(6) All wooden forms on _ foundations 
should be removed from masonry work 
within 15 days and grading stakes 
should be removed before the concrete 
is laid. 

In connection with the first recom- 
mendation, I have never found a piece 
of wood which was properly treated 
and properly used that was damaged 
by termites. Reports have come to 
me indirectly of treated wood being 
destroyed by termites, but I am in- 
clined to believe that this was due to 
untreated wood being exposed, rather 
than to the failure of any standard 
preservative. 

Metal mechanical barriers or 
termite shields, when placed over the 
foundation walls, are effective termite 
protectors. They can be made out 
of 16 oz. hard copper strips and 
should cost about 15 cents a lineal 
foot installed. It has been estimated 
that complete provision for termite- 
proofing buildings, including shields, 
at the time of construction, increase 
the cost of a building from one to 
two per cent. 

To protect an existing structure 
against termites, no untreated wood 
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should be used in contact with the 
ground, adequate ventilation should 
be provided, and all openings in 
walls, regardless of the material used 
in their construction, should be closed 
so that termites cannot gain entrance 
into the building. This means that 
there should be no wood in founda- 
tion walls; all mortar should be in 
good condition ; all cracks in concrete 
should be sealed up, and basement 
floors should be repaired so that it 
will not be possible for termites to 
gain access to the wood in the struc- 
ture through cracks. 

If any wood is in contact with the 
ground, it should be treated in an 
approved manner with standard 
chemical preservatives. This will make 
the wood undesirable to the termites 
for food. After a building is con- 
structed or repaired, it is of the utmost 
importance that all wood debris be 
removed from beneath and around 
the building. Many authorities main- 
tain that this particular phase of 
termite prevention work cannot be 
emphasized too strongly. 


Eliminating Termites 


We have located termite infestation 
in a number of our buildings. Usually 
our plan has been to replace the dam- 
aged members of the structure with 
treated wood; remove all types of 
termite food supply from the ground 
beneath and around the building; 
make certain that all masonry is in 
good condition, and we have, in some 
cases, dug a trench around the wall 
and poured creosote in the trench. 
We probably have had termite infes- 
tations for many years, although the 
oldest record which we have is about 
eight years. This particular structure 
is an old one which we are consider- 
ing replacing and no replacement of 
the termite-damaged material has 
been made. While the building is in- 
spected three times each year, no evi- 
dence of termites has been observed 
for six or seven years. 

There is no evidence that termites 
will continue to enjoy any one source 
or kind of food. I have observed 
places where they pass over some 
wood which apparently should be en- 
tirely satisfactory to them, to get to 
some other wood that they apparently 
want. 

We have located a number of test 
specimens of untreated wood and 
wood treated with certain proprietary 
compounds at various places on our 
property. At two locations in the 
Republican River valley in Nebraska, 
where termite infestation has been 
very severe, we have untreated con- 
trol specimens and treated specimens. 
I examined these once each year dur- 
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ing 1932, 1933 and 1934 and each 
time the treated ones were sound and 
free from termites, while the un- 
treated ones contained many termites 
and the destruction was progressive 
each year. Yet our 1935 and 1936 
inspections indicated that no termites 
were present in the test specimens in 
either location. You will recall that 
we had a very severe flood in the 
Republican valley early in June, 1935. 
It is probable that there is a relation 
between this flood and the fact that 
termites have not ‘since been found 
in these untreated specimens, as they 
had been in previous years. 

We have had few cases of termites 
in our bridges. In most cases, the 
wooden bridge material on our rail- 
road is treated. It has also been my 
thought that there is sufficient food 
supply for termites so that it is not 
necessary for them to build tunnels 
from the ground on to a bridge, 
which vibrates so much that the tun- 
nels will likely be broken and will 
have to be replaced frequently. I 
have, however, found a few cases 
where terinites have worked, par- 
ticularly in untreated material used 
for bulkheading. This is usually re- 
placed with treated or concrete ma- 
terial and no further damage occurs. 





Winter's Challenge 
(Continued from page 781) 


over and all extra men are released 
and paid. As has been stated, inde- 
pendent and direct telephone commu- 
nication is established with every 
point on the terminal, that is, with 
all towers, all yard offices, the dis- 
patcher, the trainmaster, the engine 
terminals and with numerous other 
points. In this way reports are be- 
ing received constantly as to condi- 
tions at all important points. 

It has been found, however, that 
this is not always sufficient, for there 
are numerous isolated places where 
telephones cannot be established, such 
as platforms, driveways and distant 
points in yards. For this reason, a 
number of selected men are assigned 
to travel from place to place, to see 
the various gangs, to talk with train 
and switching crews and to observe 
conditions on the ground. The in- 
formation thus obtained is transmit- 
ted at once to headquarters, whether 
favorable or unfavorable. 


How Men Are Paid 


To pay the casual labor, a special 
pay-roll staff is set up in the head- 
quarters office. This staff does not 
handle the rolls for the regular forces, 
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as théy are handled in the usual way. 
So far as is consistent, no gang is 
allowed to work more than 10 hours. 
At the end of each working period, 
the special time book for each of the 
gangs is turned over to the pay-roll 
staff which checks it and prepares the 
special pay rolls, a separate roll being 
written for each gang. As the men 
go out in these extra gangs they are 
given numbers and _ identification 
cards. 

Payment is made daily at 11 a.m. 
all gangs that have been released up 
to and including 7 a.m. of any day 
being able to get their pay at that 
hour. Gangs released after 7 a.m. 
are paid at 11 o'clock the following 
day. The foremen are required to 
be present and to assemble their men 
in groups in the line before the pay- 
master’s window. To get his pay a 
man must not only have his identi- 
fication card but he must be identi- 
fied by his foreman. The percentage 
of those who fail to appear at this 
hour is surprisingly small. 


Careful Planning Essential 


It is quite obvious that in a termi- 
nal of the magnitude and intensive 
traffic which characterize the Chicago 
terminal of the Illinois Central, care- 
ful planning, adequate preparation 
and a properly directed organization 
are essential to coping successfully 
with winter conditions. That these 
requirements are met by the methods 
followed and the equipment used is 
confirmed by the fact that this termi- 
nal has been tied up only twice in 40 
years, once in the early winter of 
1903 as the result of a severe sleet 
storm and again during the disas- 
trous storm in January, 1918, when 
traffic was paralyzed all over the mid- 
dle west. In both of these cases, 
however, the storms were too severe 
for it to be humanly possible to com- 
bat them, particularly since the mod- 
ern aids to fighting sleet and snow 
were not then available so that entire 
reliance had to be placed in hand 
methods. 

Furthermore, as a measure of the 
effectiveness of the snow-fighting 
equipment which is being used on 
this terminal, particularly that for 
heating switches and for loading ac- 
cumulations of snow, it was formerly 
necessary to employ from 1,500 to 
2,000 casual laborers during a 24- 
hour period, whereas at present not 
more than 500 are necessary, even 
during the worst storms. It should 
be understood, moreover, that this 
number includes the extra men nec- 
essary to relieve the regular forces 
for rest and from 50 to 60 men em- 
ployed in cleaning platforms through- 
out the terminal. 
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IN SPITE of the lack of extensive 
test data bearing on the subject, most 
railway maintenance officers have long 
held the general belief that rough 
track, high axle loads and high-speed 
operation are responsible for exces- 
sive lateral wheel blows on the rail, 
which in turn tend to throw the track 
out of line. This belief has now been 
substantiated in an extensive group 
of tests conducted by the Pennsyl- 
vania, which indicate conclusively 
that the magnitude of the lateral 
blows of locomotive wheels on the 
rail is largely a function of the con- 
dition of the track, the driver axle 
loads and the speed of operation. One 
of the striking facts brought out by 
the tests in this regard was, how- 
ever, that while increased roughness 
of the track and increased axle loads 
cause largely increased lateral blows 
on the rail, regardless of the type of 
power, these forces, for the different 
types of locomotives, do not neces- 
























































sarily increase in magnitude rapidly 
with increases in speed of operation. 

As a matter of fact, whereas in- 
creased speed with certain types of 
locomotives over a given piece of 
rough track caused largely increased 
lateral forces on the rail, high speeds 
of certain other types of locomotives 
over the same piece of track showed 
only small increase in the lateral 
forces on the rail. Summarizing the 
tests as a whole, it would appear that 
the secret of low lateral forces on the 
rail is good track line and surface, 
and properly designed locomotives 
with well-distributed axle loads. 


Tests Extensive 


The tests referred to were conduct- 
ed primarily in connection with the 
development by the Pennsylvania of 
electric locomotives for its recently 
inaugurated high-speed electric opera- 
tion between New York and Wash- 


High Speed Track—How 


Extensive tests on the 
Pennsylvania to de- 
velop fast electric 
locomotive prove that 
permissible speed de- 
pends largely upon 
surface and cross-level 


Typical Track 


in Electrified 
Territory on 


the Pennsylvania 


ington, D. C. Directly, or indirectly, 
these tests were intended to throw 
light on numerous features of loco- 
motive design, but their primary pur- 
pose, at the outset, at least, was to 
develop a locomotive with the operat- 
ing characteristics desired, which 
would produce minimum _ lateral 
thrust on the rails at high speeds, 
and thus, one which would have a 
minimum tendency to throw the track 
out of line. 

In the tests, which involved a spe- 
cial section of test track designed to 
measure the lateral thrusts on the 
rail produced by the operation of dif- 
ferent types of locomotives at vari- 
ous speeds, or by the same general 
type of locomotive with modifications 
in design, the Pennsylvania operated 
11 different types of locomotives, 
both steam and electric, and made ap- 
proximately 1,800 test runs. As a 
direct result of the test, the road de- 
veloped and adopted the GGl-type 
electric locomotive, 58 of which are 
now in service, as the one which had 
the operating characteristics desired 
while producing a minimum tendency 
to force the track out of alinement at 
high speeds under the most adverse 
track conditions that might possibly 
be encountered. 

This article will not be concerned 
with the locomotive selected and its 








special features of design, but rather 
with the testing equipment employed 
in the track to measure the lateral 
pressures on the rail, and the results 
produced by the tests, which are of 
particular interest to maintenance of 
way department forces. 


Elaborate Track Equipment 


The tests were carried on during 
1933 and 1934 on the Maryland di- 
vision, near Claymont, Del., in a sec- 
tion of the road’s No. 4, or southward 
passenger track. The specific test 
section, which extended over a dis- 
tance of 440 ft., was located in a well- 
maintained portion of the main line 
equipped with 130-lb. Pennsylvania 
section rail, large treated ties, large 
tie plates and a substantial section of 
stone ballast. Within the test section 
itself, the wood ties were removed 
and the rail was relaid on 249 spe- 
cially constructed steel ties, every sec- 
ond one of which, called a recording 
tie, was fitted with apparatus to re- 
cord the magnitude of the lateral 
thrusts exerted on the rail at that 
point. The apparatus used was essen- 
tially an adaptation of the Brinell 
hardness testing apparatus, in which 
the impression of a hardened steel 
ball in a material under a given im- 
pact is a direct indication of the hard- 
ness of the material. However, in 
this case, the hardness of the mate- 
rial was constant, and the depth of 
impression was used to indicate the 
magniture of the force causing it. 

Both ends of each of the recording 
ties were equipped with horizontal 
plungers which were free to move 
longitudinally in bearings and which 
pressed against the outer sides of the 
rail heads. At the outer end of each 
plunger was placed a hardened steel 


General View of the Brin- 
ell Test Track Near Clay- 
mont, Del., Showing the 
Test House at the Left 


Good Must It Be? 


ball, one inch in diameter, against 
which was set a piece of annealed 
boiler plate held by a suitable bracket. 
This piece of boiler plate, called the 
impression plate, was brought into 
contact with the ball by a second 
plunger, which was brought up to 
snug contact behind the plate by 
means of a wedge driven in a slot 
near the rear of the assembly casting. 

With this apparatus, when a loco- 
motive passed over the track, the lat- 
eral blows from the wheels on the 
rail forced the hardened steel Brinell 
ball into the soft steel impression 
plate, the depth of the depression be- 
ing directly proportional to the force 
causing it. This proportion was ap- 
proximately 0.0l-in. depression for 
each 4,750 Ib. lateral blow. Thus, 
for example, as noted on the accom- 
panying charts, a 0.05-in. depression 
represented a lateral blow of approxi- 
mately 23,750 lb. In order that the 
full lateral pressure might be record- 
ed by the plates, undiminished by the 
frictional resistance of the rail on 





In connection with the design of 
its high-speed streamlined elec- 
tric locomotives for operation 
between New York and Washing- 
ton, D. C., the Pennsylvania con- 
ducted extensive track tests to 
insure that the locomotive which 
it would build would not only 
have the most desirable operat- 
ing characteristics, but would 
also hold to a minimum the lat- 
eral thrusts on the rail that tend 
to throw the track out of line. In 
addition to accomplishing their 
purpose, these tests, which are 
described in this article, showed 
conclusively that one of the most 
important factors in minimizing 
the cause and magnitude of later- 
al thrusts is to keep the track in 
good surface and cross-level. 





their bearing plates, the rails, at both 
recording and non-recording ties, 
were supported on nests of roller 
bearings which offered negligible re- 
sistance to their lateral movement. 
A particularly desirable feature of 
the Brinell track apparatus was that 
the depth of the depression, regard- 
less of the number of repeated blows 
of varying magnitude, represented 
only the maximum blow, being the 


































788 


same as though the maximum blow 
had acted alone. Thus, following a 
test run of a locomotive, measure- 
ment of the depth of impression of 
all the balls in all of the impression 
plates disclosed at once the points of 
maximum lateral thrust on the rails 
and the magnitude of these thrusts. 

The speed of operation over the 
test track while making records was 
measured by means of special loco- 
motive-tripped circuit breakers lo- 
cated along the track, which were 
connected electrically to a chrono- 
graph located in a test house directly 
alongside the section of test track. 
Thus, with the greatest accuracy, 
speed of operation was recorded for 
each test run. 


Types of Power Tested 


The locomotives involved most ex- 
tensively in the tests included what 
are known as the P5A, the R1, and 
the GGI1 electric locomotives, al- 
though, for comparative purposes, 
several other locomotives were tested, 
including a New Haven electric loco- 
motive and a K4s steam passenger 
locomotive. The initial object of the 
tests was to measure the lateral forces 
on the track produced by the Class 
P5A electric locomotive, a number of 
which had been built by the Pennsyl- 
vania, and to determine what changes 
in its design would minimize the mag- 
nitude of these lateral forces which, 
under certain conditions of high 
speed, had shown an adverse effect 
on the track. 

The Class P5A locomotive has a 
2-C-2, or, in the White system, 4-6-4, 
wheel arrangement; a rigid wheel- 
base of 20 ft. 0 in.; an over-all length 





of 62 ft. 8 in.; a sustainable horse- 
power of 3,750 at the rail; and a 
maximum normal permissible speed 
of 90 m.p.h. Its total weight at the 
time of the tests was 386,000 Ib. 
The Class R1 locomotive has a 
2-D-2 (or 4-8-4) wheel arrangement, 
and was generally similar to the P5A, 
except that it had one additional pair 
of driving wheels, a longer wheelbase, 
additional weight and greater horse- 
power. It had a rigid wheelbase of 
23 ft. O in.; an over-all length of 64 
ft. 8 in.; a sustainable horsepower at 
the rail of 5,000; and a maximum 
normal permissible speed of 100 m.p. 
h. Its total weight was 402,000 Ib. 
The Class GG1 locomotive which 
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Profile of Brinell Test Track as Maintained Throughout Most of the Tests—Elevations 
Are of Top of Rail Under the Middle Driver of the P5A Locomotive Tested 


was tested is an articulated unit with 
a 2-C-C-2 (4-6-6-4) wheel arrange- 
ment; a rigid wheelbase of 13 ft. 8 
in.; and an over-all length of 79 ft. 
6 in. It has 4,620 sustainable horse- 
power at the rail; weighs 475,000 Ib. ; 
and has a maximum normal permis- 
sible speed of 100 m.p.h. 

Both the R1 and the GG1 locomo- 
tives were designed and built after 
initial tests had been made of the 
P5A, and in both were incorporated 
features found to be desirable for 
high speed operation as a result of 
the tests. One of each of these loco- 
motives was constructed specifically 
for experimental use. 

The K4s steam locomotive, which 
was run over the test track largely 
for comparative purposes, has a 4-6-2 
wheel arrangement ; a rigid wheelbase 


of 13 ft. 10 in.; and an over-all 
length over engine and tender of 80 


ft. 634 in. It has a tractive effort of 
44,460 Ib., with 201,830 Ib. on drivers. 

In its early attempts to determine 
the locomotive which would produce 
minimum side thrust on the rail at 
high speed, or, in other words, the 
locomotive which could be operated 
the most safely at high speeds, the 
Pennsylvania found that the forces 
could not be measured satisfactorily 
on smooth track. This was because 
on such track the lateral blows on 
the rail produced by even the least 
satisfactory locomotives were rela- 
tively light, and did not afford a good 
comparison with blows produced by 


locomotives of other characteristics. 

When the test track was first in- 
stalled, it was given good line and 
surface. When the original class 
P5A electric locomotive, the one in 
which it was desired to make im- 
provements, was run over this track 
at speeds up to nearly 100 m.p.h., 
only relatively light lateral blows 
were recorded, not exceeding 12,000 
lb., which were far from sufficient to 
distort the track. This situation is 
shown in the lower curve in Chart I. 
In this lower curve, it is interesting 
to note also that, on smooth track, 
the magnitude of the lateral blows 
increased very gradually with in- 
creases in speed, being only approxi- 
mately twice as great at 100 m.p.h. 
as at 55 m.p.h., and still relatively 
small, even with this type of locomo- 


One of the Impression 

Plates Showing Inden- 

tations Made by the 
Brinell Ball 


tive which had shown some tendency 
to be hard on the track. 

In view of this situation, and the 
belief that it would be most effective 
to compare locomotives under condi- 
tions where they produced heavy lat- 
eral blows on the track, knowing that 
under normal operation the locomo- 
tives are bound to encounter track 
conditions at times which will cause 
them to exert more or less heavy 
blows, depending upon their charac- 
teristics of design, it was decided to 
roughen the test track. This was 
done. 

At first there was no way of know- 
ing how rough the test track should 
be to represent the poorest piece of 
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One End of One of the Brinell Ties Showing the Assembled 
Recording Head Above With the Parts Dismantled at the Right. 


main line track that may be encoun- 
tered by a locomotive at high speed. 
Neither was it known how rough the 
track might be before distortion 
would be caused by lateral blows pro- 
duced by high-speed operation. There- 
fore, roughening of the track was 
undertaken carefully, the intention 
being to incorporate only enough un- 
evenness of surface to make it pos- 
sible to determine the differences in 
maximum permissible speeds between 
the original P5A, the K4s steam lo- 
comotive, and the other electric loco- 
motives incorporating trial changes, 
without in any case exceeding a 
speed of 100 m.p.h. in the tests. 

At first, irregularities in the sur- 
face of the test track were effected 
by tamping and consolidating the bal- 
last at certain points, producing a 
few rough or hard spots. Before 
many test runs had been made with 
the P5A electric and the K4s steam 
locomotives, however, the track was 
given a number of humps from 1% in. 
to ¥% in. high, as measured with a 
level while unloaded. Under this 
condition, the maximum depth of im- 


pression produced on the test plates 
by the operation of the P5A over the 
track at 102 m.p.h., was 0.045 in., 
representing a blow of approximately 
21,000 Ib. 

Desiring to produce still greater 
lateral blows for comparative pur- 
poses, and recognizing that the rough- 
ness of the track, and, therefore, the 
effect on the equipment, depends not 
alone upon the height of high spots 
or the depth of low spots, but also 
upon the cross-level of the track and 
the rate of runout of high or low 
spots, further roughening of the 
track was effected early in the tests. 
In effecting this, three distinct humps 
were put in the right-hand rail and 
four in the left-hand rail. The 
height of these humps, their location 
and the degree of their abruptness 
under the load of a P5A locomotive, 
are shown in the accompanying pro- 
file of the Brinell track. Each meas- 
urement plotted on this profile was 
made under the middle driver of the 
locomotive. 

Throughout the tests, these humps 
were maintained in the track as accu- 
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rately as possible by trackmen, 
checked in their work by a surveyor’s 
level. In addition, in order to insure 
an exact basis of comparison between 
the various test runs on different 
days, an original Class P5A locomo- 
tive was run over the test track each 
day. Through these runs, the degree 
of roughness was indicated closely by 
the speed at which this locomotive 
produced a 0.05-in. maximum depres- 
sion in the impression plates, corre- 
sponding to a lateral force against the 
rail of approximately 23,740 Ib. Nor- 
mally, throughout the tests of the 
various locomotives, the speed of the 
test runs was not carried beyond that 
which, in the case of each locomotive, 
produced impressions of 0.05 in., be- 
cause at this point the depth at im- 
pression, and, therefore, the magni- 
tude of the blows, was increasing rap- 
idly for small increases in speed, at 
least in the cases of certain of the 
locomotives, and it was evident that 
these locomotives had nearly reached 
the speed at which they would actu- 
ally cause displacement of the rough- 
ened track. 
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Chart I—Record of Lateral Forces Caused by the Original 
P5A on Smooth and on Rough Track 
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Chart 1I—Showing How, Generally, the Magnitude of Lateral 


Blows on the Rail Increased With Speed, Depending Upon Fea- 
tures of Locomotive Design 
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As a result of the extended track 
tests, the Pennsylvania developed, 
tested and adopted numerous im- 
provements in electric locomotive de- 
sign, which were embodied in the 
GGl-type locomotive agreed upon as 
best meeting the requirements of 
electric operation, while subjecting 
the track to minimum abuse. 

While many features involved in 
the tests and many of the results 
found are of primary interest to mo- 
tive power men concerned with de- 
veloping heavy-duty high-speed loco- 
motives which will have the desired 
operating characteristics and will, at 
the same time, be “easy”’ on the track, 
there were several factors brought 
out clearly which are of special inter- 
est to those charged with the con- 
struction and maintenance of the 
track. The first of these is the rela- 
tion of the surface and cross-level of 
the track to the abuse which it sus- 
tains; the second is the relation of 
speed to the magnitude of the lateral 
thrusts; and the third is the relation 
of axle loads to lateral thrusts. 

The first point is illustrated most 
effectively in Chart I, which shows 
graphically the relation of speed to 
lateral blows on the rail in the case 
of test runs made by the original 
Class P5A locomotive on roughened 
track and also on smooth track. This 
chart shows that whereas on smooth 
track the lateral blows on the rail 
caused by this locomotive increased in 
magnitude only moderately with in- 
creases in speed up to approximately 
100 m.p.h., being well below any 
danger point at the highest speed, the 
magnitude of the lateral blows on the 
rail in the roughened track increased 
out of all proportion to the speed. 
reaching limits at approximately 78 
m.p.h. which indicated that at slightly 
higher speed the track would be dis- 
placed. 

Throughout the long series of tests, 
the maximum safe speed of the P5A 
increased or decreased with the de- 
gree of roughness of the track, and 
always at the higher speeds the curve 
of maximum lateral forces was near- 
ly vertical. The action of all of the 
locomotives tested, including the K4s 
steam locomotive and the GG1 with 
its many advantageous features and 
refinements, proved that on good 
track there is a minimum tendency 
for locomotives, almost regardless of 
design, to exert damaging lateral 
blows on the rail, even when operat- 
ing at high speeds. 

The action of the P5A as modified, 
the R1, the K4s and the GG1 on the 
roughened track at various speeds is 
shown on Chart II. Here it is seen 
that for all of the locomotives, the 
magnitude of the lateral blows on the 
rail increased quite considerably with 
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speeds up to approximately 85 m.p.h. 
Above that speed, the force of the 
blows increased rapidly or slowly, de- 
pending entirely upon features of 
design of the locomotives, being a 
minimum in the case of the GGl 
locomotive with its many features to 
minimize weaving or nosing of the 
driver trucks. 

As regards the effect of the weight 
on the drivers in producing lateral 
blows on the rail, it was observed in 
the tests, as shown in Chart II, that 
the lateral forces produced by the 
modified P5A, the R1 and the GGI, 
were in the order of their static driv- 
ing axle loads. These axle loads are 
approximately 75,000 Ib. for the 
modified P5A, 60,000 Ib. for the R1, 
and 50,000 Ib. for the GGl. 
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Summarizing these facts, the teste 
appear to have established that, in 
general, the weight of the axle loads 
affects the magnitude of the lateral 
blows on the rail; that, almost re- 
gardless of the class or type of power, 
track that is not well maintained in 
surface, cross-level and line is sub- 
ject to greater abuse than smooth 
track, at least at speeds above 45 or 
50 miles an hour, the speeds at which 
measurements were taken; and that, 
generally speaking, particularly on 
rough track, the lateral blows sus- 
tained by the rail increase with the 
speed of operation, being rapid to the 
danger point in the case of some 
types of locomotives, and much less 
rapid, with other, better-designed 
types of power. 





Make Steel Piles 
From Scrap Rails 


WHILE the use of steel bearing piles 
cannot be justified in most locations 
on account of their greater cost, com- 
pared with piles of other materials, 
there are situations where the driving 
is so hard that steel piles are the only 
kind that can be driven or where the 
cost of driving steel piles is so much 
less as to offset the greater cost of 
the piling. This is true especially 
where it is necessary to drive piles 
to great depths to obtain security 


3-0 Continous weld 


outlay than was required for the pur- 
chase of steel piles commercially 
available. 

As shown in the sketch, the piles 
are formed by assembling three 100- 
lb. rails with their heads together in 
a star shape, and connecting the heads 
by 5£-in. bead (arc) welds. Rails of 
80-lb. and 90-Ib. sections have been 
used in other cases. These welds are 
continuous at all three lines of con- 
tact for a length of three feet at each 


18 Alternate, welds 
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Drawing Showing Details of the Scrap Rail 


against scour. Steel piles were also 
found of particular advantage in two 
structures built recently on the Chi- 
cago, Rock Island & Pacific, where 
it was necessary to drive them 
through an old embankment to reach 
supporting material below the origi- 
nal ground surface, these piles serv- 
ing as the support for bank blocks. 
The imperative need for curtailing 
the cost of the work on these two 
bridges led to studies of the possi- 
bility of fabricating piles from scrap 
rails, and while these did not show 
any saving compared with the cost 
of standard section steel piles, it was 
decided to use the scrap rail piles 
because they could be produced for 
an appreciably smaller actual cash 


end, while in the intervening distance 
there is a bead one foot long at 3 ft. 
9 in. centers in each line of contact, 
the welds on the three lines being 
staggered. The work was done with 
the aid of jigs consisting of steel 
plates cut in‘the shape of a circle and 
having holes cut in the center con- 
forming to the pattern of the three- 
rail assembly. Slipping these jigs 
over the ends of the three rails not 
only holds them in correct position 
but also makes it possible to roll the 
assembly into position for the flat 
welding of all beads. 

A point is provided on one end of 
the piles by flame-cutting the bases 
and webs of the rails on a bevel from 

(Continued on page 794) 





“ay oe a oe A 


odor 


— 


owwyuaos aewes © 








Above—A_ Typical 
Bridge Gang on a 
Deck Renewal. 
Right— An Open 
Deck of Preframed 
Creosoted Wood 


Union Pacific 





Adopts New Methods 


Some 10 years ago the Union 
Pacific Railroad commenced the 
programming of its bridge main- 
tenance and renewals, and this 
proved so successful that the 
plan was extended five years 
later to embrace the complete 
scheduling of the work of indi- 
vidual gangs. Shortly thereafter 
a beginning was made in pre- 
framing which was eventually 
extended so that the practice is 
now applied to almost all timbers 
used in bridges and trestles. The 
system under which program- 
ming, scheduling and preframing 
are carried on as a co-ordinated 
procedure comprises the subject 
of this article. 





TREATED timbers used in the con- 
struction or reconstruction of wooden 
trestles, the decks of trestles, and the 
ties and guard timbers of steel bridges 
on the Union Pacific Railroad are 
framed and bored before treatment, 
this work being done with a degree 
of accuracy that precludes almost en- 
tirely the cutting of the timber in the 
field The procedure under which 
that practice has been put into effect 
was developed in such a way as to 
entail no deviation from the plan for 
the complete programming of all 
bridge work which has been followed 
on the Union Pacific for the past 
five years. An exposition of the pre- 
framing methods, therefore, involves 
an explanation of the manner in 
which the bridge repair and renewal 
program is prepared and the work of 
the various gangs is scheduled. 

All work authorized and carried 
out is founded on the annual bridge 
inspection, which is made during 
spring and summer for work to be 
done during the ensuing year, by the 
system bridge inspector in company 


in Bridge Maintenance and Renewals 


with the division engineer, or the su- 
pervisor of bridges and buildings, or 
both. The observations made in the 
inspection are recorded in an inspec- 
tor’s notebook and these data are the 
basis for all subsequent action. De- 
signed especially for recording infor- 
mation concerning pile trestles, the 
ruled pages provide spaces for noting 
the diameter and condition of each 
pile in every bent as well as the con- 
dition of the caps, stringers and other 
material, but ample space is provided 
for statements concerning the condi- 
tion of other classes of structures. 
The recommendations of the inspec- 
tion party as to the nature of the 
work required to correct defects ob- 
served are entered in a “Remarks” 
column in the notebook. 


Two Tabulations 


These recommendations are assem- 
bled in two separate tabulations. 
Those involving repairs to structures 
are entered in a Statement of Re- 
pairs to Bridges and Culverts, pre- 
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PRELIMINARY BRIDGE AND CULVERT RENEWALS FOR CALENDAR YEAR 1936 
a eee ; ? Left — Form Used 
=e Division. Branch. Insp by__ Date Inspect: Sheet No._ by the System Bridge 
rd | care | nore. | punvose | me, | ee ee nee a ace lei Inspector for Recom- 
NO. | sult “pees LINE OF ston XING CONDITION OF PARTS TO REPLACE REMARKS m e n d e d Renewals 
} | | | Below — Inspector's 
eam ee ay ere ‘pax oe oe = Form for Indicating 
| Timber Requirements 





























| 

Note: Furnish copy of Inspection Book record for all pile and 
frame trestles to be redriven, or to be replaced with 
permanent structure. 





Under Remarks show for all replacements with permenent type structure. (1) Whether 
subject to drift or ice conditions. (2) Give approximate drainage area and slope of 


stream bed. (3) Can piling be driven and approximate penetration. 








pared by the divisions and forwarded 
through the district engineers to the 
chief engineer, while those calling for 
the renewal or replacement of struc- 
tures are tabulated by the system 
bridge inspector on a form known as 
“Preliminary Bridge and Culvert Re- 
newals for the Calendar Year 193—,”’ 
a copy of the report being sent to the 
divisions. These two statements com- 
prise the basis upon which the annual 
bridge budget is determined. The 
System Bridge Inspector also pre- 





For Year 193__ 


Division 


TIMBER REQUIREMENTS BRIDGES, TRESTLES & CULVERTS 


Sheet No. 
Branch 














srinse | No. 
NO. Pcs. size 


ROUGH | TRT.OR| _ PRE. 
OR SUR. | UNTRT. | FRAMED| 5: REMARKS 
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Sample Page from the Inspector's Notebook— 


Entries Given Are Not for Any Actual Structure 


pares from his notebooks a “State- 
ment of Timber Requirements,” the 
purpose of which will be described 
later in this article. 


Work to Be Done 


Following the approval of the 
budget, the bridge engineer’s office 
prepares a schedule of bridge work 
to be done on each division, showing 
in detail the work to be done, the 
number of gang-days required for 
each job and the specific dates on 
which each job is to be started and 
completed. The portion of this 
schedule relating to repair items is 
based on the Statement of Repairs 
prepared by the divisions, on which 
the estimated man-days and the labor 
cost are shown for each item. The 
part of the schedule relating to re- 
newals is prepared from information 
developed in the bridge engineer’s 
office. Obviously this schedule can- 
not anticipate the demands made on 
the bridge gangs for emergency work, 


and if a gang gets behind schedule 
due to having been taken off tem- 
porarily for emergency work it, of 
course, runs late on the schedule. 
Because the timber for the bridge 
work must be treated, it is necessary 
to order the timber as promptly as 
possible. For this reason, the bridge 
inspector is required to tabulate the 
timber requirements without delay on 
a form provided for that purpose. 
This form, which shows the number 
of pieces of each size required for 
each job, is used in the preparation 
of a tabular statement on which the 
number of pieces of each length for 
sticks of each size are recorded, one 
sheet being used for each size. The 
tables also show the number of pieces 
to be treated and framed and to be 
used untreated. A summary tabula- 
tion shows the material segregated as 
between the four districts of the sys- 
tem, the material on hand, the amount 
to be purchased and the surplus. 
Preframing involves the prepara- 
tion of detail drawings of all pieces 


required. In the case of the com- 
plete renewal of a pile trestle or of 
timbers for the deck of a new steel 
bridge, such plans are readily pre- 
pared from the standard trestle plan 
or the plans for the steel span. How- 
ever, for the renewal of the ties and 
guard timbers on an existing steel 
structure or a trestle, or the renewal 
of the complete deck of a trestle, it 
is necessary for survey parties to 
take accurate measurements in the 
field in order that the new timber 
may be detailed with the degree of 
accuracy necessary for preframing. 

To insure uniformity in the method 
of recording the measurements, to 
obviate the need for special field 
sketches, and to insure that no dimen- 
sions are overlooked, four standard 
forms have been developed which in- 
dicate by tables and sketches all the 
data that are to be taken in the field. 
One of these forms covers the com- 
plete renewal of a trestle deck, two 
others the renewal of the ties and 
guard timbers of a trestle and of a 
deck girder span, and a fourth the 
renewal of the ties and guard timbers 
of through plate girder or. truss 
spans. As these forms have been 
designed to cover almost every con- 
ceivable condition to be encountered, 
it is only in rare instances that it is 
necessary to fill in all the dimensions 
in taking the required data for an 
individual structure. 


Line Adjustment 


The standard design of pile trestle 
which has been developed by the 
Union Pacific to facilitate prefram- 
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ing, embodies the use of six-pile bents 
14 ft. center to center, with 14-in. by 
14-in. by 14-ft. caps; four 8-in. by 
17-in. stringers to the chord, two 
panels long with staggered butt joints 
on alternate caps and spaced 2 in. by 
cast iron separators ; 8-in. by 8-in. by 
9-ft. ties, spaced 12 in. center to cen- 
ter; and 5-in. by 8-in. guard timbers 
with halved joints. 

The caps are drift-bolted to the 
piles and the chords are secured to 
the caps by means of 6-in. by 6-in. by 
¥4-in. angles placed in a longitudinal 
position on top of the caps outside 
the chords, the vertical legs being 
punched near the ends to receive two 
chord bolts and the horizontal leg 
being slotted at the middle for a ver- 
tical bolt through the cap. This slot 
is provided to allow lateral adjustment 
in the position of the chords, but the 
position of the chord is fixed by 
means of an ingenious 12-sided 
washer, 53¢ in. on the short diam- 
eter, that fits into the space between 
the vertical leg of the angle and small 
lug welded to the edge of the hori- 
zontal leg. By means of a choice of 
three holes punched in the washer at 
three different distances from the 
center and a selection from the 12 
sides of the washer that may be in 
contact with the vertical leg of the 
angle, it is possible to vary the lateral 
position of the chord by 3% in. in 
20 approximately equal increments. 

With this plan it is readily possible 
to prebore the trestle material for all 
holes except those in the piles, and 
the holes in the ties for the deck an- 
chors. However, any holes that must 
be drilled in the field are treated with 
preservatives before introducing the 
bolts. 

All trestles constructed on main 
lines are provided with a fire deck 
consisting of 20-gage galvanized iron 
that covers the deck from the top of 
one guard timber to the top of the 
other. On branch lines, the use of 
the protection is confined to a cover- 
ing over the stringer chords and the 
caps. 

The bridge gans engaged in main- 
tenance work normally consist of a 
foreman and eight men. These gangs 
include two first-class carpenters, four 
second-class carpenters and two car- 
penter helpers. The size of the gang 
for trestle renewals depends on the 
length of the structure or the magni- 
tude of the project. Concrete repair 
work and replacements of a character 
that would not be done by contractors 
is handled by construction gangs that 
are organized as required. The con- 
sist of the gang depends entirely on 
the character of the work to be done, 
and as a rule laborers as required are 
hired locally. The maintenance and 
repair of steel bridges, and such steel 
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erection as is not done under contract, 
are carried on by floating gangs, of 
which three are normally employed 
on the Eastern district, while one 
does the work on the Central, North- 
western and Southwestern districts. 

The practice of preframing has 
largely obviated the need for power 
equipment in handling timber work 
in the field except for the necessary 
use of pile drivers and the effective 
emplopment of power cranes in cer- 
tain operations. Each division is as- 
signed one driver, but if a second one 
is required an extra pile driver and 
crew are provided, and in the con- 
struction of long trestles arrange- 
ments are made to provide a bridge 
derrick car or a locomotive crane to 
unload material at the bridge site. In 
the case of shorter structures, the 
material cars are set out at the near- 
est siding pending the arrival of the 
bridge gang, when a work train is 
ordered to move the cars to the bridge 
site for unloading. On minor re- 
pair work the bridge gang is gener- 
ally able to carry the necessary mate- 
rial on a car that accompanies the 
outfit. 

While the scheduling of the work 
of the gangs is carried out in detail 
and is followed up consistently 
through the agency of monthly com- 
pletion reports prepared by the divi- 
sion engineer, the plan does not em- 
body a rigid subdivision of work as 
between various types of gangs. In- 
stead, the schedules are prepared with 
view to meeting the particular condi- 
tions imposed on the various divi- 
sions. For example, if the trestle 
work on a division involves a heavy 
pile-driving program, the schedule 
will specify that the pile driver out- 
fits are to do only the driving, and 
that the bracing, capping and deck 
renewal are to be done by follow up 
gangs. On the other hand, if there 
is not enough work to require the full 
time of the driver throughout the sea- 
son, the schedule may provide for the 
completion of the work on each 
bridge by the pile-driver crew. 

The practices of the Union Pacific 
described above are the result of a 
progressive development. The pro- 
gramming of bridge work was adopt- 
ed about 10 years ago, while about 
five years ago the procedure was 
elaborated to embrace the complete 
scheduling of the work of individual 
gangs. Preframing had its inception 
about a year later and is now applied 
in all cases in the renewal of com- 
plete decks on steel bridges, in the 
renewal of entire decks or of all ties 
on wood trestles and in the replace- 
ment of trestles. 

Success in such innovations entails 
a thorough instruction of the men and 
especially of the foremen in the de- 
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tails of the new procedure and par- 
ticularly in the objective of the 
change, but in the case of the Union 
Pacific, the scheduling plan was 
adopted and thoroughly organized be- 
fore preframing was introduced. This 
latter practice involves a rather dras- 
tic recasting of long-established ideas 
in the handling of timber, but once 
the men realized that structures could 
be erected without need for cutting 
the wood in the field, they became as 
enthusiastic for it as the officers. 





Scrap Rail Piles 
(Continued from page 790) 


a point one foot from the end so that 
the end face of the pile consists only 
of the three heads. These piles have 
been made in lengths up to the full 
length of the rails, and in cases where 
greater lengths are required, follow- 
ers of the same construction are at- 
tached by applying a pair of standard 
joint bars to each of the three rails. 
After the piles are driven, old tie 
plates or pieces cut out from old frog 
plates are welded to the top to pro- 
vide adequate bearing area for the 
footing concrete. 

The following is a summary of the 
out of pocket cost of 56 piles 16 ft. 
6 in. long made of 100-Ib. scrap rails: 


Material: 
Welding rods.................. $186.32 
PRCELVAGHE — oon cccceccaterseesetnneres 12.95 
ONNGER” och “OO 
. $207.72 
Labor: 
EGECRIAN ceccssvecécscckees~ cesses $ 81.40 
Welding time...................... 192.88 
Cuttiie (Te :...:.-...ccsn-ose002 39.76 
Assembling time.............. 88.13 
402.17 
Total outlay 924 ft. of piles.............. $609.89 
Wostaper tOOk 6. eine tans cca $ 0.66 


Owing to the heavy concentration 
of the metal in these piles near the 
center of the section, they are not as 
stiff per pound of metal as the com- 
mercial H-section steel piles. For 
example, the least moment of inertia 
of a pile composed of three 100-Ib. 
rails, that is, one weighing 100 Ib. 
per foot, is equal approximately to 
that of an H-section pile weighing 
73 |b. per foot, the cost of which 
would be about $1.50. Thus, the 
scrap rail piles show an appreciable 
saving in cash outlay. However, if 
the scrap value of the rails, about 65 
cents, and the cost of the welding 
current and incidental items are taken 
into account it will be found that the 
total cost of the scrap rail piles was 
approximately the same as that of 
standard steel piles. 
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Use of Off-Track Power Units 


To what extent is it practicable to use off-track power 
equipment in the construction and maintenance of 


bridges? 


Is Often Advantageous 


By C. C. WESTFALL 
Engineer of Bridges, Illinois 
Central, Chicago 


When constructing bridges on a 
new alinement, it is practicable and 
ordinarily desirable to provide off- 
track power units for all of the work. 
When building long timber trestles 
on offset lines, we have used creeper 
drivers for driving the pile bents, air 
hoists for handling the timbers, 
crawler-mounted cranes for placing 
stringers and other deck timbers, and 
crawler tractors for distributing piles 
and timbers, as well as numerous 
smaller units of equipment. 

In concrete work it is both prac- 
ticable and economical to equip the 
jobs fully with off-track machines. 
For land work, crawler cranes are 
highly flexible, for which reason they 
are adapted for excavating, for driv- 
ing foundation piles and sheet pil- 
ing, and for handling aggregates and 
concrete. If cranes are not available, 
creeper pile drivers can be rigged up 
cheaply and used for the pile driving. 

In the erection of steel viaducts on 
offset lines we have found that crawl- 
er cranes with long booms can be 
used to advantage in the erection of 
the viaduct towers ahead of the plac- 
ing of the girders. A gin pole and a 
hoisting engine have also been used 
to advantage on work ef this char- 
acter. Stiff-leg and guyed derricks 
probably do not come under the classi- 
fication intended in the question, but 
they will continue to be regarded with 
favor for many classes of bridge con- 
struction. Where substructure work 
must be done in streams or bodies of 
water where floating equipment can 
be used, this type of off-track equip- 
ment can entirely supplant on-track 


equipment if it is available and the 
size of the job will justify its use. 

In contrast with a relatively wide 
use of off-track power units in the 
types of work already mentioned, we 
have made very little use of such 
equipment in the routine maintenance 
of timber bridges or in steel erection, 
where such work must be done with- 
out interruption to traffic. Yet our 
experience in construction indicates 
that where the ground conditions are 
favorable, crawler cranes can be used 
to advantage in conjunction with 
track drivers. We have also found 
that the simpler and original form of 
off-track equipment, that is, a team 
and wagon, can still be used econom- 
ically and to good purpose around 
timber bridge work for the distribu- 
tion of materials, where it is neces- 
sary to unload them at one end of 
the job. 

It is scarcely open to question that, 
where ground conditions are favor- 
able, practically every operation in 
bridge construction and maintenance, 
except steel erection and the driving 
of piles in existing trestles, can be 
handled satisfactorily and economi- 
cally with off-track power equipment. 
The use of such equipment will elimi- 
nate one of the larger elements of 
cost in bridge work—work-train ex- 
pense—and the delays to the work 
which always occur by reason of get- 
ting the work train out of the way 








Send your answers to any of 
the questions to the What's 
the Answer editor. He will 
welcome also any questions 
you wish to have discussed. 





To Be Answered 
in February 


1. In what ways may treated ties 
be damaged before they are inserted 
in the track? What can be done to 
overcome this abuse? 

2. How far above the ground is 
it good practice to allow pile bents 
to project before applying sway brac- 
ing? Longitudinal bracing? What 
considerations other than height affect 
this? Why? 

3. How does one determine 
wether a frog or crossing should be 
built up or repaired? Are we going 
too far today in rebuilding frogs and 
crossings? Why? 

4. Should foundation walls for 
frame buildings be finished flush with 
the underside of the floor joists or be 
carried up around them to the floor 
level? Why? 

5. When a soft roadbed on a 
heavy traffic line is ballasted with 8 
or 10 in. of cementing gravel, is it 
better to continue its use when the 
track is resurfaced, or to apply stone 
ballast? Why? 

6. Does the softening of water for 
locomotive-boiler use render it unfit 
for drinking? Why? If so, can the 
softened water be made fit for drink- 
ing? 

7. What methods can be employed 
to reduce work-train expense without 
holding cars out of revenue service 
unduly? 

8. What characteristics are funda- 
mental in a paint for protecting steel 
surfaces? 





of revenue trains. It appears doubt- 
ful, however, whether such equip- 
ment will come into general use for 
such purposes, for bridge mainte- 
nance is ordinarily so varied in char- 
acter and the conditions at the site of 
so many bridges are unfavorable for 
the use of such equipment that the 
owning of expensive off-track equip- 
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ment for this purpose alone cannot be 
justified, although if otherwise avail- 
able, it can often be used to advantage. 


Every Job Individual 


By P. G. Lange, Jr. 
Engineer of Bridges, Baltimore & 
Ohio, Baltimore, Md. 


First, let us examine the question. 
The main point is the distinction 
drawn between equipment that oper- 
ates from the rails, for which reason 
it cannot be used except when on the 
track, and equipment which does not 
need a railway track for its support 
and is, therefore, free to move about 
on ordinary ground surfaces, and 
which may be mounted on _ plain 
wheels, rubber tires or provided with 
its own footing or track. 

The next point is that the question 
relates to practicability and nothing is 
said about the economics of the use 
of the equipment. In this connec- 
tion, it seems that economics is not 
directly involved as power equipment 
is under consideration and, essentially, 
up-to-date power equipment is quite 
likely to give economic results when 
used on types of work for which it 
is adapted. 

This question, like many others, 
seems to be but a revival of a very 
old one. Certainly, some years ago, 
say, 40 or more, practically all work 
was done by hand, and where any 
equipment other than cars and loco- 
motives was employed, it was of the 
off-track variety. Large and cumber- 
some timber travelers were built for 
erection purposes; gallows frames, 
gin poles and guyed and stiff-leg der- 
ricks were used; and hand winches 
were used for rolling and sliding op- 
erations. Many of these devices were 
operated by steam from stationary 
boilers, which actuated engines driv- 
ing drums, to which lines were at- 
tached to provide the necessary move- 
ment, all of them coming under the 
category of off-track equipment. 

In this sense it seems that there is 
nothing new in the question. On the 
other hand, since then derrick cars 
and locomotive cranes operating on 
the track have come into common use. 
Such equipment is used readily for 
lifting and placing heavy members in 
construction. Of course, such on- 
track power equipment has its uses, 
depending to a considerable extent, 
however, on the density and char- 
acter of traffic and for what intervals 
the track or tracks can be occupied. 

Certainly, many varieties of off- 
track equipment which can be ma- 
noeuvred readily and have consider- 
able capacity, are now on the market. 
Depending on the availability of the 
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desired units and the cost of moving 
them to and from the work, it seems 
clear that in many cases, as a prac- 
tical and economic matter, off-track 
equipment can be used in the con- 
struction and maintenance of bridges. 
Every job, whether it be maintenance 
or construction, has its individual pe- 
culiarities and should, therefore, be 
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studied in its relation to the program- 
ming of the work to be undertaken, 
and also to the forces which will be 
assigned to do the work. In addition 
to the individual characteristics of 
every job, one must consider the kind 
of equipment available and whether 
the work will be done by company 
forces or by contract. 


Equipment for Fighting Snow 


What special equipment and supplies should be sup- 


plied to the section forces for fighting snow? 


W hat 


disposition should be made of them when winter ends? 


Must Be Well Equipped 


By Bernarp BLuM 


Chief Engineer, Northern Pacific, 
St. Paul, Minn. 


Naturally, the amount and type of 
equipment which should be provided 
will depend upon the snow conditions. 
On lines where the winters are not 
severe or the snowfall is light, the 
requirements will not be as great as 
in an area where the winters are long 
and severe or the snowfall is nor- 
mally heavy. In the northwestern 
states it is essential that the section 
forces be supplied with sufficient tools 
to take care of the normal snowfall, 
but it is not necessary or economical 
to equip every section with tools and 
supplies for an extraordinary bliz- 
zard, since it is feasible to meet such 
unusual weather conditions by spe- 
cial shipments from the stores. 

Normally, every section is provided 
with an adequate supply of steel shov- 
els, depending on the character of the 
particular territory, the number of 
depots, yards, sidings, switches, etc., 
which must be kept clear of snow. 
Old, nearly worn-out brooms should 
be saved and one should be set up at 
every main-line siding switch, where 
it will be readily available for train- 
men for sweeping out switch points. 

Experience will determine the num- 
ber of shovels and brooms that should 
be on hand at the beginning of the 
season for the various sections. 
Around terminals, especially engine 
terminals, where water tends to ac- 
cumulate and freeze, and thus be- 
come troublesome, the use of pneu- 
matic hammers with specially pointed 
tools will be found to be most valu- 
able. Those with hose of reasonable 
lengths can be attached to the per- 
manent air lines in the vicinity, or 
connected with standard air-brake at- 
tachments to switch engines for 
breaking up ice accumulations rapidly 
and economically. Around interlock- 


ings the usual type of kerosene-burn- 
ing torches have proved useful. At 
the close of the season it is advisable 
to collect, with supply trains or other 
suitable means, the snow-fighting 
tools and send them to the storehouse 
and reclamation plant for repair and 
storage until they are again required. 

In general, the most effective snow 
removal is done with snow plows, 
bulldozers, etc., and economy dictates 
that the efforts on the individual sec- 
tions should be confined to supple- 
menting the work of this equipment 
with those activities which can best 
be done by hand. The use of horse- 
drawn snow plows and crawler- 
mounted tractors with suitable snow 
pushers in connection with the sec- 
tion forces, has also been found to 
be most valuable. 


Conditions Differ 


By Division ENGINEER 


In considering the types and 
amount of equipment and supplies to 
be provided for the section forces for 
fighting snow, one must differentiate 
between the conditions normally en- 
countered on the various sections ;— 
in other words, between severe and 
relatively mild conditions of snow and 
temperature ; between lines of heavy 
and light traffic ; and between sections 
having few switches and those having 
many, as well as those having inter- 
lockings and those having none. 

A section having only one or two 
infrequently used switches and a 
small station platform may need only 
its ordinary complement of shovels 
and picks and a few brooms. One 
broom should be placed on a post 
near each switch for the trainmen’s 
use when necessary to use the turn- 
out. A section having interlockings 
or a large number of switches which 
are used frequently should be pro- 
vided with switch heaters, a number 
of which are on the market, for keep- 





~ @ west AS oe rl COP ee lot 


(lll ctl ae TE Ml an a a a, a es 


\ 


a 





December, 1936 


ing the switches open. The day is 
past when full reliance can be placed 
on hand labor to keep switches clear 
during a severe or long-continued 
snow storm. Switch heaters have 
been known to pay for themselves in 
a single storm in the reduced cost of 
labor, to say nothing of the savings 
which accrue through elimination of 
delays to trains and switching crews. 

With the heavy  snow-fighting 
equipment now available, such as 
snow plows, flangers, spreaders, bull- 
dozers, cranes, clamshells, draglines, 
etc., it is folly to expect the section 
forces to attempt to handle bulk snow. 
Their efforts should be confined to 
clearing switches, grade crossings, 
platforms, driveways, etc. A tractor 
with a push plow or rotary broom can 
often do more than 100 men in keep- 
ing driveways open, and usually do it 
better. If the snow must be loaded 


Railway Engineering au Maintenance 


out, a loading device will add further 
to the economy of the equipment. In 
not a few cases, a tractor with a plow 
or broom can also be used to advan- 
tage in clearing large station plat- 
forms. 

These are only a few suggestions 
arising out of the question. Others 
include snow-melting can, torches, 
snow-melting salts, common salt, pro- 
vision for steam, snow melting pits 
and other devices and supplies. Be- 
cause of the varied conditions under 
which snow fighting must be done, 
no general statement can be made as 
to the special equipment and supplies 
which should be provided for all 
cases. Maintenance officers know 
from experience what can be expected 
normally on each section and from 
the wide variety of devices now avail- 
able should be able to select those best 
adapted for these conditions. 


Welding in the Track or Shop? 


What are the relative advantages and disadvantages 
of building up frogs by welding in the track and of send- 
ing them to the shop to be reconditioned? What addi- 
tional life can be expected from a built-up frog? 


Reduces Cost 


By CHarLtes WISE 


Welder, Proviso Yard, Chicago & North 
Western, Bellwood, Ill. 


Primarily, the advantage of weld- 
ing frogs in the track is that it elimi- 
nates the cost of handling, although 
many trackmen add that the life of 
the switch ties is definitely conserved 
by the practice. This latter advan- 
tage may be lost, however, by the fact 
that the ties are often burned under 
the frog during the process of weld- 
ing. The advantage of avoiding the 
cost of handling may be lost if too 
many interruptions occur by reason of 
switching or the movement of other 
trains. Welding always costs more 
where the welder must constantly be 
on the lookout for trains, since this 
slows up his work. Likewise, on a 
busy ladder track, switching is slowed 
down by the fact that the switching 
crews must look out for the welder. 

About the only disadvantages of 
sending frogs to the shop are the cost 
of handling and the larger stock of 
frogs that must be maintained. A 
welder can do much better work in 
the shop where there are no trains to 
run over his unfinished work, while 
the cost of the welding is less, and 
there is no loss of time because of 
weather. Frogs with broken points or 
wing rails can be repaired in the shop. 


Most welded frogs have a longer 
life than when new, and they can be 
built up time and time again until 
they are unfit for service for other 
reasons. I have built up frogs as 
many as five times before it was nec- 
essary to discard them. Ordinarily, 
a main-track frog cannot be recondi- 
tioned as often as one in a yard. 


As Good As New 


By C. R. Epwarps 


Supervisor Welding and Work Equipment, 
Wabash, Decatur, III. 


Among the advantages of building 
up frogs in the track are: (1) a 
smaller stock of replacement frogs is 
required; (2) the cost of handling 
and shipping is eliminated; (3) their 
life is extended because connecting 
members are ground to surface, thus 
reducing impact; and (4) there is 
less distortion and, therefore, less 
likelihood of cracking because of un- 
relieved internal strains. 

Among the disadvantages of weld- 
ing frogs in the track are: (1) it is 
more difficult to control the tempera- 
ture when welding in the field; (2) 
frequent interruption by trains before 
the welding is completed may result 
in inferior welds; (3) considerable 
time may be lost by the welders be- 
cause of train interruptions; and (4) 
time is lost by the welders in moving 
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equipment. Except for frogs in busy 
tracks or those at remote points, how- 
ever, re-conditioning in the field will 
probably be more economical. 

A properly rebuilt frog should have 
as long a life as a new one because 
the places subject to the most wear 
can be made more resistant to wear 
and impact because of better surface 
alinement with its members, at the 
same time reducing impact. 


Two New Frogs in 10 Years 


By J. P. Corcoran 
Supervisor, Alton, Bloomington, Il. 


I have been welding frogs for 11 
years, including both main and yard 
tracks. All of our main-line frogs 
are spring frogs and when we weld 
them we repair them thoroughly, 
tightening all bolts and cutting out 
and replacing loose rivets. When 
welding the wing rail we spike it at 
the end to prevent warping. As a 
regular practice we go over all of 
these frogs every two years. During 
the period since 1925, I have found 
it necessary to order only two new 
frogs, except where we have laid new 
rail, and these were to replace broken 
frogs. A careful record indicates that 
the average cost for a complete job 
of welding and overhauling is about 
$11, including the necessary section 
labor. 

We also rebuild our yard frogs in 
the track. A particular advantage 
here is that it is not necessary to 
change rails to fit the full section of 
a new frog. The cost in this case is 
about $15, because we provide two 
flagmen to protect the welder, and 
there are usually so many interrup- 
tions that the labor charge runs high- 
er. Including the cost of handling to 
and from the shop and the cost of 
changing rails to fit the replacement 
frogs, I estimate that we save about 
$22 by welding in the track. 


Favors Welding in Track 


By C. E. Morcan 


Superintendent of Work Equipment and 
Welding, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago 


The principal advantage of build- 
ing up frogs while in the track, as 
compared with removing them to the 
shop, is that less help is required to 
do the work, while a smaller stock of 
frogs will be necessary for a given 
yard or division. If the work is done 
in the shop a larger reserve supply 
must be maintained for both storage 
and transit. The handling charge for 
removing and shipping and for plac- 








798 


ing the substitute frog, as well as of 
the return shipment and replacement, 
may be greater than the actual cost 
of welding the frog in the track, un- 
less traffic is exceptionally dense, so 
that the welder gets but little work- 
ing time. 

Interference with switching crews 
in yards is about the same in either 
case. If a switching crew is willing 
to co-operate with the welders on a 
busy lead, however, a frog can be 
built up and cars can be allowed to 
pass over the frog at any time during 
the progress of the welding. If the 
frog must be taken out, the lead, or 
part of it, will be tied up while this 
is being done. 

One of the disadvantages of weld- 
ing frogs in the track is that welders 
are not always available when the 
work should be done. The first few 
frogs in a busy ladder will require 
attention before most of the others 
in the yard. By having a few spare 
frogs on hand, the worn frogs can 
be changed out quickly and held for 
a floating welding gang. This prob- 
ably offers the best solution of this 
problem, since it becomes unneces- 
sary to move the worn frogs very far. 

Out on the line, rail-end welding 
crews can care for the frogs as they 
encounter them in their out-of-face 
work. In terminals, however, where 
many frogs are involved, special 
crews are of advantage, since the con- 
centration of the work tends to hold 
the reclamation cost to a low figure. 

The life of a frog can be prolonged 
by welding until the wear on the rail 
head and shallow flangeways renders 
it unfit for further service. Frog- 
point and wing-rail wear do not of 
themselves determine the life of a 
frog today. Even in remote places 
where worn frogs may be removed, 
they can be built up and returned to 
service. We have found frogs in 
service at some points on our line 
that are known to have been welded 
as many as six times. I expect to 
see marked advances in the art of 
reclaiming frogs by welding in the 
next five years. 


Advantages All One Way 
By J. Morcan 
Supervisor, Central of Georgia, Leeds, Ala. 


All of the advantages are in favor 
of building up frogs in the track. By 
this I mean that a good job can be 
done and the cost of removing and 
replacing the frogs is avoided. When 
to this expense is added the cost of 
shipping and handling at the shop and 
of reshipment to the same or another 
point of use, it becomes quite a re- 
spectable item. We invariably build 
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up our frogs in the track before they 
have worn badly, because if they are 
allowed to run too long the cost is 
relatively much higher and their life 
may be shortened by the abuse they 
have received. 

It is difficult to say how much ad- 
ditional life can be expected from a 
built-up frog. We find that where 
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the work is done properly the frog 
will last as long as the rail from 
which it is made. In numerous cases 
I have kept frogs in service in main 
tracks, keeping the worn parts built 
up, and finally removed them because 
the rail was worn to the point where 
it was no longer serviceable, or the 
frog needed other extensive repairs. 


Storm Windows on Stations 


To what extent 1s it practical to equip small and me- 
dium-sized stations with weather strips and storm win- 


dows? 


Insulation Pays 


By GENERAL INSPECTOR OF BUILDINGS 


There are many places where storm 
windows will increase the comfort of 
buildings and save fuel in heating 
them. Conversely, there are many 
others where the expense of placing 
storm windows may be entirely wast- 
ed unless other work is done which 
will prevent leakage of the heat from 
the interior of the buildings. Not a 
few cases occur where the leakage 
through window and door frames ac- 
counts for a considerable part of the 
heat losses, sometimes far more than 
occur through the window area. Ob- 
viously, unless these leaks are 
stopped, little benefit will be obtained 
from the application of storm win- 
dows. 

Again, it must not be overlooked 
that many of the small and medium- 
sized stations on any railway have 
been designed to be built at minimum 
cost. The result of this policy is 
that few of them, except perhaps in 
the more rigorous climate of the far 
northern sections where extremely 
low winter temperatures are common, 
are weather tight. That is, little pro- 
vision other than the use of building 
paper, has been made to prevent heat 
losses through walls, floor and roof. 
For this reason, the heat losses 
through the window area are only a 
small part of the total, so that the 
application of storm windows may 
make little difference in the amount 
of. fuel consumed or the comfort of 
the occupants. 

These facts should be considered 
carefully when deciding whether to 
apply storm windows. If the build- 
ing is weather tight it is quite likely 
that storm windows can be justified. 
If it is not weather tight, the cost of 
applying and maintaining them may 
be just so much waste. It might be 
pertinent to observe at this point that 
I have come to believe that no road 


can afford to erect a building which 
must be heated, without including 
adequate thermal insulation in the 
construction. Likewise, when an old 
building requires major repairs, I am 
convinced that it will pay to apply 
such insulation. 

Insulation adds only a small per- 
centage to the original cost of the 
structure, although, relatively, the cost 
to apply it to an old building will be 
somewhat greater. It must not be 
overlooked, however, that this ex- 
pense is incurred but once, while the 
cost of fuel for heating is a continu- 
ing expense. It has been demonstrat- 
ed over and over again that the cost 
of heating buildings can be reduced 
by 25 to 40 per cent through the use 
of adequate and properly applied 
thermal insulation. It is clear, there- 
fore, that whatever additional ex- 
pense will be required to apply it, 
will be repaid in a short time and that 
the savings which accrue thereafter 
will be on the profit side of the ledger. 

I am not in favor of putting 
weather strips on small and moderate- 
size stations. There are too many 
opportunities for them to be damaged 
and the maintenance expense is all 
out of proportion to the benefits. 


May Be Economical 
By ENGINEER OF BUILDINGS 


This is a question which we have 
considered at various times and while 
we have not adopted the practice of 
equipping all stations with storm win- 
dows, we have applied them to numer- 
ous buildings of various types. We 
have not as yet applied weather strips 
to stations, although some of our of- 
fices have them, and here their use 
can be easily justified. 

While the comfort of the occupants 
of the buildings cannot be ignored, the 
important consideration is the econ- 
omy which will be demonstrated by 
the application of storm windows. In 
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many cases there is no question but 
that the saving in fuel will repay their 
cost in a relatively short time. In 
other cases the savings are not so ap- 
parent, for which reason we have 
been somewhat cautious about making 
it a general practice to fit storm win- 
dows to all buildings. 

At many of our smaller stations 
the passenger business has fallen off 
so much in recent years that we have 
been reluctant to spend money on im- 
proving the facilities, particularly in 
view of the difficulty we have expe- 
rienced in obtaining the appropria- 
tions necessary to keep the structures 
from actual deterioration. We have, 
in a considerable number of cases, 
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however, fitted the office section of 
these buildings with storm windows, 
thus adding to the comfort of the 
agents and operators and at the same 
time saving some fuel. We have 
found that, as a rule, it is of greater 
advantage to equip office buildings, 
where there is a larger number of 
employees, with storm windows than 
it is to do this for small stations, par- 
ticularly where the waiting rooms are 
little used. As the importance and 
size of the stations increase the ad- 
vantage of providing storm windows 
also increases, and we believe that 
every case should be given serious 
study with the view of providing them 
if they can be justified. 


Four-Bolt vs. Six-Bolt Joints 


Is a four-bolt or a six-bolt joint more effective as a 


rail fastening? Why? 


Long Joint Rides Best 


By WitiraAmM MICHEL 
Engineer, Engineering Advisory 
Committee, Chesapeake & Ohio, 
Cleveland, Ohio 


Chief 


It is my observation that the sup- 
ported type of joint produces the best- 
riding track. This of necessity re- 
quires the use of six bolts and a long 
bar reaching over three ties. I am 
sure that all engineers who have had 
experience with supported joints will 
agree with this. On the other hand, 
on roads with very light traffic, a 
short bar with four bolts may be more 
desirable, since the cost of the short 
bar is less than that of the long one. 


Depends on Rail Section 


By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


This is a difficult question, which 
has been in controversy for many 
years, and at present there seems to 
be no prospect that it can be given 
a definite answer. Four-bolt joints 
are used on some roads and six-bolt 
joints on others, apparently with 
equal success. The four-bolt joint is 
usually of the suspended type, sup- 
ported on two ties, while the six-bolt 
joint is ordinarily carried on three 
ties, with the middle tie directly un- 
der the rail ends, and is termed a sup- 
ported joint. Because of the addi- 
tional bolts, the six-bolt joint offers 
more resistance to the pulling apart 
of the rails in sections subject to ex- 


If the latter, is its advantage 
sufficient to justify its additional cost? 


treme cold. On the other hand, the 
extra bolts and extra length of the 
joint bars result in greater clamping 
action on the rail, thus increasing the 
probability that the joint will “freeze” 
to the rail, stopping expansion as the 
temperature rises and causing kinky 
rail during hot weather. 

An ideal joint would be one that 
would permit the rails to expand and 
contract freely, and at the same time 
would be capable of carrying the 
wave action of the rails, under rolling 
loads, through the joints the same as 
through the body of the rails. If 
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this ideal could be attained, there 
would be no need of any special tie 
spacing under the joints, since the 
ties could be spaced uniformly with- 
out reference to the joints. 

Since a properly designed joint 
should have the same wave action, or 
flexure, as the rail, its length should 
be proportional to its height, so that 
its beam action would be about the 
same as that of the rail. In other 
words, its length should be governed 
by the height, and therefore by the 
weight of the rail. Obviously, a 36- 
in. joint bar is unnecessary on a 60- 
Ib. rail, while a 24-in. bar on a 131- 
lb. rail would be so short and stiff 
that four bolts could scarcely hold it 
in place for proper flexure. For these 
reasons, four-bolt joints will probably 
be entirely satisfactory on rail weigh- 
ing 100-Ib. or less, while heavier rails, 
because of their greater height, will 
do better with six-bolt joints. 


Favors Six-Bolt Joints 


By J. V. Neusert 
Chief Engineer Maintenance of Way, 
New York Central Lines, New York 


Our experience with the two types 
of joints mentioned in the question 
leads to the belief that the six-bolt 
joint makes a better rail fastening 
than the four-bolt type. It gives bet- 
ter support to the rail ends, both ver- 
tically and horizontally, while this 
joint is also better supported by the 
ties. It is our experience that the 
additional expense for this joint can 
be fully justified. 


Fire Hydrants at Enginehouses 


What considerations should govern the location of fire 


hydrants around enginehouses and shops? 


What other 


forms of fire protection should be provided? 


Independent Fire Lines 


By W. A. RADSPINNER 


Superintendent Fire Prevention, Chesapeake 
& Ohio, Richmond, Va. 


Fire hydrants should be not less 
than 6 in. in size and should have 
steamer connections. They should be 
on a separate system which is kept 
free of all service connections, and 
the fire lines should loop and grid the 
property. If the fire pumps are elec- 
trically driven, the power should be 
obtained from two or more independ- 
ent sources, and at least one standby 
pump should be driven by an internal- 
combustion engine. 


Fire-fighting equipment must be in 
shape for instant use. A hose house 
with 250 ft. of hose attached to the 
hydrant and properly coiled in the 
house will save much time in getting 
water on a fire. There should also 
be several coils and extra nozzles for 
a second fire stream or to permit an 
extension of the first hose. Other 
equipment in the hose house should 
include spanner wrenches, hose wash- 
ers (gaskets) and a fire axe. 

Other forms of protection include 
hose carts, to supplement the fixed 
hose stations, a complete fire-alarm 
system, an automatic coded siren, fire 
lanes through shops and over tracks 
which must be kept open at all times 
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and a complete equipment of first-aid 
fire extinguishers. Many other special 
items are desirable for large shops, 
such as hourly watch service, sprin- 
kler systems, etc., where special haz- 
ards exist. 


Not Nearer Than 50 Ft. 


By G. R. Hurp 
Superintendent Fire Protection, 
Illinois Central, Chicago 


Experience has shown that in lo- 
cating fire hydrants around engine- 
houses and shops they will serve most 
effectively and economically if (1) 
fire lines are not less than 6 in. in 
diameter ; (2) two-way fire hydrants 
are located approximately 300 ft. 
apart, but not nearer than 50 ft. to 
any building; and (3) the fire system 
is provided with Underwriters fire 
pumps of not less capacity than 1,000 
gal. per min., which is sufficient to 
accommodate four streams. A suffi- 
cient amount of double-jacket fire 
hose with nozzles, together with span- 
ner wrenches, gaskets, etc., should be 
kept on hand. Reels should be pro- 
vided, each containing at least 250 ft. 
of hose. All buildings should be pro- 
vided with substantial fire ladders to 
give ready access to the roofs. 

Threads on the fire hydrants should 
conform to those in the nearby city 
or village, where city protection is 
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available. This is an important fea- 
ture, since assistance from these 
nearby fire companies may be needed 
badly. The threads on the washout 
lines in enginehouses should be the 
same as those on the fire hydrants, 
so that they can be employed in an 
emergency. 

Where oil-burning locomotives are 
housed, foam extinguishers or tubs of 
sand should be provided. The same 
form of protection should be placed 
at outlets for filling oil-burning firing- 
up equipment, particularly if the loco- 
motive-washing equipment is installed 
inside the enginehouse. Electric wires 
to the turntable should be run under- 
ground or in some other manner 
which will avoid the necessity of sup- 
porting them on any part of the en- 
ginehouse, or of passing them over 
the structure, since a fire in the build- 
ing might damage them and thus make 
the turntable inoperative. 

Other shop buildings shouid be 
pfovided with fire extinguishers of 
the soda-and-acid type for free-burn- 
ing fires. Electric hazards call for 
either the carbon-tetrachloride or the 
carbon-dioxide type of extinguishers, 
while either of these types or the 
foam extinguishers are adapted for 
oil fires. Finally, well-organized and 
well-drilled fire brigades are most es- 
sential for fighting fire. In shops 
where more than one shift is worked, 
each shift should have its own bri- 
gade. 


Why Is Rail Branded? 


What ts the significance of the several branding marks 


on rail? 


Tell a Definite Story 


By J. R. Mooney 


Assistant Manager, Rail and Fastenings 
Department, R. W. Hunt Company, 
Chicago 


Rails are branded to show (1) the 
weight and section number (11025), 
(2) the type (R. E.), (3) the kind 
of steel (OH), (4) the manufac- 
turer and mill (Inland), (5) the year 
rolled (1936) and (6) the month 
rolled (111111). This brand is cut 
into the rolls and appears on one side 
of the web in raised figures. On the 
other side of the web certain figures 
and letters are stamped which indicate 
(1) the heat number (63345), the 
rail letter (D) and the ingot number 
(17). 

Taken together, the branding and 
stamping completely identify every 
rail from every other rail, but either 


What importance should be attached to each? 


the brand or the stamping alone will 
not do so. The brand is self explana- 
tory, but the meaning of the stamping 
is not so clear. In a steel mill every 
furnace is numbered and every heat 
which is turned out is also numbered. 
The heat number on the rail is a com- 
bination of the number of the furnace 
and of the individual heat. For ex- 
ample, in the foregoing illustration, 
63345 represents heat number 345 
from furnace 63. Likewise 816021 
represents heat number 6021 from 
furnace 81. The numbers assigned 
to heats generally start with 001 every 
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year. This fact is of special signifi- 
cance, because the year and month of 
rolling must be recorded to permit 
complete identification of the heat. 

A heat of steel is poured into molds 
to make the ingots from which the 
rails are rolled, 20 to 25 ingots usually 
being obtained from a heat, although 
there may sometimes be as many as 
35. The ingots are numbered either 
in the order in which they are cast or 
rolled, and this is the number indi- 
cated by the stamping. An ingot will 
make several rails, the one obtained 
from the top being designated as A, 
the next B and so on to the last one 
rolled from the lowest part of the in- 
got. 

Rail older than 12 to 15 years are 
not branded and stamped in this man- 
ner, since only the heat number is 
shown and there was not always uni- 
formity in the branding. In the brand, 
some roads prefer to indicate the 
month by numerals rather than by a 
series of vertical lines. 


Sometimes Puzzling 
By District ENGINEER 


While there should be no confusion 
as to the meaning of the branding 
marks on rail, the information given 
by the stamped characters on the op- 
posite side of the web are not so clear 
and may sometimes be quite puz- 
zling to one not altogether familiar 
with the methods followed in rail 
manufacture. The first set of raised 
figures at the left of the brand, say 
11225, indicates that the rail weighs 
112 Ib. and that the manufacturer’s 
designation of the section is 25. Next 
come letters, say RE, which in this 
case identifies it as an A.R.E.A. de- 
sign. This is also indicated by the 
section number given, for all rails of 
A.R.E.A. design are numbered 25, 
regardless of their weight. The next 
letters, for example OH, indicate the 
kind of steel, this particular designa- 
tion meaning open hearth. The man- 
ufacturer’s name and mill is shown 
next, say Illinois U.S.A., which is the 
designation of the Gary plant of the 
Carnegie-IIlinois Steel Corporation. 
Next follows the year and month 
rolled, 1936 11111, showing that the 
rail was rolled in May, 1936. 

Every heat of steel is identified by 
a number. A heat may be only a few 
tons or as much as 150 tons, but every 
fact connected with the making of it 
is recorded carefully, including the 
chemical composition of the finished 
product and every step taken in its 
production. The heat number is, 
therefore, the index of the complete 
history of the manufacture of that 
particular heat, which may be re- 
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viewed if occasion ever requires. The 
heat numbers are stamped on the op- 
posite side of the web from the brand. 

Following the heat number is a let- 
ter which shows the position of the 
rail in the ingot and this in turn is 
followed by a number which indicates 
the particular ingot from which the 
rail was rolled. From this method of 
branding, a complete index is avail- 
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able for tracing the entire production 
story of any rail, since all of the rec- 
ords of manufacture and the rolling 
data are preserved at the producing 
mill. It is obvious that when report- 
ing the failure of a rail it is important 
that all of the identifying marks in 
both the brand and stamping be giv- 
en, for each one tells only part of the 
story of the manufacture of that rail. 


Inspecting Structures 


When inspecting masonry substructures, what items 


should be given particular attention? 


portance of each? 


Watch When Trains Pass 


By A. R. KETTERSON 


Assistant Engineer of Bridges, Canadian 
Pacific, Montreal, Que. 


One of the first items to be ob- 
served when inspecting bridge sub- 
structures is whether bed plates and 
rollers are clean and whether the lat- 
ter are in proper position to move 
squarely back and forward with the 
expansion and contraction of the span. 
Any binding which prevents free 
movement may develop cracks in the 
bridge seat. In long spans these cracks 
may extend down through the shaft 
of the pier or through the abutment. 
Also examine the anchor bolts care- 
fully. 

One should examine piers and abut- 
ments with respect to joints, loose 
stones, cracks and other defects. 
When such observations are com- 
pared with the records of previous 
inspections, they often indicate wheth- 
er there has been any loosening of the 
unit as a whole in the interval since 
the last inspection. Note whether the 
masonry needs pointing and whether 
cracks have opened since the last 
pointing. Also make such measure- 
ments as are necessary to locate the 
cracks for future reference. 

Bridge seats should be cleaned and 
well drained. If the structure is of 
stone masonry, note particularly the 
condition of the stone under the bear- 
ings of the span. If the structure was 
built with lime mortar, the joint ma- 
terial often becomes inert as it ages 
and is subject to vibration,’so that the 
mortar under the bridge seat stones 
is milled and forced out as a result 
of the pounding it receives during 
the passage of live loads, thus per- 
mitting the stones to loosen and rock. 

Examine closely the junction of 
wing walls with the body of the abut- 
ment to ascertain whether cracks are 
developing, which indicate settlement 
or relative movement between the 


What is the im- 


wings and the abutment. Likewise, 
one should inspect closely for cracks, 
open joints or broken stones on the 
nose of cutwaters of piers. Where 
masonry piers are not protected by 
steel nosing plates, the cutwaters 
should be examined for disintegrated 
mortar joints and loose stones. Cut- 
water joints should be well pointed, 
otherwise the erosion of the mortar 
joints will continue into the interior 
of the pier, at which stage repairs 
become expensive. Note particularly 
the condition of bolts or other devices 
which anchor steel nosing plates to 
the cutwater. 

In many instances it will be ad- 
visable to take soundings to ascertain 
whether there has been any change 
in the stream bed since the last inspec- 
tion and whether there is sufficient 
overlying material above the footing 
course to prevent undermining of the 
footing. Where there is a tendency 
to scour, the substructure should be 
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protected by riprap, the condition of 
which should be examined at each 
inspection. If the water is deep, and 
especially if the flow is rapid or if 
the unit is located at a bend in the 
stream, a periodic under-water in- 
spection should be made by a diver. 
Also note whether debris has col- 
lected at the upstream end of the 
abutments or around the cutwater of 
the piers; such accumulations are 
likely to cause scour. 

Even though there may be no vis- 
ible indications of defects in the por- 
tion of the substructure above the 
ground or water line, one should 
never consider the inspection of the 
substructure complete until its be- 
havior under the passage of trains 
has been observed. 


Few, But Vital 


By Joun L. Vocer 


Bridge Engineer, Delaware, Lackawanna & 
Western, Hoboken, N. J 


While the items which should be 
given particular attention when in- 
specting masonry substructures are 
few in number, they are of vital con- 
sequence. When inspecting stone ma- 
sonry we must first look for cracked 
stones, which is an indication that 
they are being or have been subjected 
to undue stress, almost invariably as 
a result of uneven settlement of the 
foundation. While improper placing 
of the stones may result in similar 
cracks, failures from this cause occur 
less often than those from settlement. 
Loose pointing is an indication of set- 
tlement, of a veneer facing with loose 
backing or filling or of improper de- 
sign. The tipping of abutments or 
piers may not result in cracks or loose 
pointing but is evidence of either set- 
tlement or shoving. It should be 
checked carefully as to extent and 
direction. 

In the case of concrete masonry, 
we must look for spalling or disin- 
tegrated material which is evidence 
of poor material, poor workmanship, 
improper drainage or inadequate bear- 
ing area for shoes or pedestals. Again, 
one should be particularly attentive to 
cracks, the character of which indi- 
cates that they are due to settlement 
of the foundation, or to other causes 
such as temperature changes, inade- 
quate provision for drainage, or to 
eccentric loading from bearings (su- 
perstructure) as a result of faulty 
design. Where settlement or other 
movement is indicated by the condi- 
tions observed, it is obviously impor- 
tant that a check be made of the pro- 
file and alinement to determine the 
direction and extent of the movement 
that has taken place and its probable 
causes. 
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Spring Rail Brace 


A NEW ADJUSTABLE spring rail 
brace has been developed by the Beth- 
lehem Steel Company, which provides 
resiliency for full recovery from side 
thrusts of the rail, and at the same 
time, maintains constant pressure on 
the rail, preventing track vibrations 
from loosening the wedging member. 
The new brace, which conforms to 





The New Bethlehem Spring Rail Brace As- 
sembled on a Section of Rail. 


A.R.E.A. requirements in that its 
wedge bears against both the web and 
base of the rail, consists of two parts ; 
a combined rolled steel switch place 
and brace, and a specially shaped 
wedge block, to which is welded a 
heavy angular spring-steel piece, to 
form the wedge as a whole. 

The bracing member is integral 
with the switch plate, being heavily 
welded into a machined slot in the 
plate. The face of the bracing mem- 
ber, which is machined to make a close 
fit with the wedge, has a horizontal 
slope of 1 in 16, and a vertical slope 
of 1 in 8, corresponding with slopes 
on the wedge. The angular spring- 
steel piece of the wedge, which is 
interposed between the bracing mem- 
ber and the main block of the wedge, 
provides the resilience in the brace, it 
being claimed that the spring piece 
will withstand a compressive force of 
at least 12,000 lb, before it is brought 
to a close against the stop provided. 

As applied, the wedge is driven 


into position until the spring is com- 
pressed approximately 1/32 in. This 
sets up a heavy pressure on the base 
and web of the rail, which practically 
assures against the wedge becoming 
loose in service. However, as an addi- 
tional factor of safety against back- 
ing out of the wedge, a pawl is at- 
tached to the brace, which is designed 
to be lowered into any one of a series 
of slots on the back of the wedge 
block. These slots permit of an ad- 
justment of 1/16 in. No tools other 
than a spike maul or a hammer are 
required to install or adjust this new 
adjustable rail brace. 


Some New 
Protective Coatings 


FOLLOWING several years of re- 
search and large-scale tests in the 
field and in the laboratory under 
widely varying conditions, Technical 
Coatings, Inc., New York City, has 
developed and is offering to the rail- 
ways a complete line of protective 
coatings for metal, wood and concrete 
surfaces. These coatings, which have 
already been applied to many railway 
and other structures for periods of 
12 to 20 months, are said to produce a 
tough, elastic, non-porous surface, de- 
signed specifically to combat cor- 
rosion, deterioration and wear in their 
various forms. 

The special feature of these coat- 
ings, specific types of which are 
adapted for bridge and building paint- 
ing under a wide range of atmos- 
pheric conditions, including bridge 
decks subject to brine drip, is the 
vehicle employed, which is a specially 
processed combination of pure vege- 
table gums and heat-treated oils. 
Through the process of manufacture 
employed, it is claimed that the re- 
sulting vehicle is impervious to mois- 
ture and gases, and thus offers a pro- 
tective film which will prevent cor- 
rosion or deterioration of the surface 
coated for a long period of time. 

The various technical coatings are 
made with different types of metallic 


pigments in a considerable range of 
colors. The primers offered for 
various conditions of exposure in- 
clude a zinc-metallic coating, an 
aluminum-zine coating, and a_bal- 
anced red lead coating, all of which 
employ the non-porous vehicle as a 
base. The top coatings are furnished 
regularly in gray, white, black, buff 
and green, or with an aluminum or 
sandstone color, and, on order, can 
be tinted to give other color effects. 

Tests and experience show that the 
coatings, in addition to being im- 
pervious, adhere tenaciously and, be- 
ing elastic, do not crack or peel with 
even severe expansion and contrac- 
tion. All of the coatings can be ap- 
plied by brush, spray or by dipping. 


Claim Advantages 
for New Sheathing 


A NEW type of sheathing material 
for application to the exteriors of all 
types of frame buildings, which is 
said to have great bracing strength 
and to be highly resistant to moisture 
absorption and air infiltration, has 
been developed by the Insulite Com- 
pany, Minneapolis, Minn. This prod- 
uct, which is known as Bildrite 
sheathing, is made of wood pulp in 
much the same manner as Insulite 
insulation but is impregnated with a 
special asphalt emulsion during the 
manufacturing process, which is said 
to impart added strength and resist- 
ance to moisture. The new sheath- 
ing, which is 25/32 in. thick, is avail- 
able in pieces having a standard width 
of 4 ft. and lengths up to 12 ft. 

As a result of erection tests it is 
reported that, including the erection 
of the scaffolding, sawing, fitting, 
etc., 132 sq. ft. of the material can 
be erected per man-hour. Records 
compiled during a heating season in 
northern territory are said to have 
indicated that the use of this sheath- 
ing effected a saving in fuel amount- 
ing to about $10 per 1,000 sq. ft. of 
wall area (based on $13 per ton for 
coal and 7 cents per gallon for oil). 











Prof. Talbot Awarded 
John Fritz Gold Medal 


Arthur N. Talbot, professor emeritus 
of engineering at the University of IIli- 
nois, has been awarded the John Fritz 
Gold Medal, highest of American engi- 
neering honors. Prof. Talbot was cited 
as “moulder of men, eminent consultant 
on engineering projects, leader of re- 
search, and outstanding eduactor in civil 
engineering.” This award is made an- 
nually for notable scientific or industrial 
achievement by a board composed of six- 
teen past-presidents of the four national 
societies of civil, mining and metallurgi- 
cal, mechanical, and electrical engineers. 
Prof. Talbot is best known in the railroad 
field for his research in connection with 
stresses in track on behalf of the Ameri- 
can Railway Engineering Association. 


"Fan" Excursion 
Includes Lecture 


While railroads, particularly those in 
the East, have been active in operating 
railroad “fan” excursions to points of in- 
terest in recent months, the first of such 
excursions to involve the use of a lecture 
as a means of entertaining the passengers 
was operated on the Central of New Jer- 
sey on November 8. On this excursion, 
which was operated over a 325-mile route, 
a representative of the railroad delivered 
a lecture, concerned principally with 
points of interest along the route, with the 
aid of a public announcer system with a 
loud speaker in each car. A microphone 
was set up in the baggage compartment 
of the combination baggage car and 
smoker at the front end of the train. This 
aparatus was placed on a table in the 
center of the car and between the two 
doors, which were left open to give the 
lecturer a view of both sides of the track. 
The lecture was so favorably received by 
the passengers, who numbered 121, that 
the railroad plans to develop the idea 
more fully next spring. 


P.W.A. Makes Profit 


on Loans to Railroad ~ 


Through the sale of a portion of the 
bonds and securities accepted by it to 
cover loans of $200,529,000 to 32 railroads 
for rolling stock, motive power, moderni- 
zation and other improvements, the Public 
Works Administration has realized a 
profit of $3,218,247, according to a special 
report made by the accounting division 
of the PWA. The report shows that these 
loans enabled the 32 railroads to construct 


and purchase three high-speed stream- 
lined trains, 195 locomotives, 303 passen- 
ger cars, and 36 mail and express cars 
which went to make up a number of other 
well-known high speed trains, and 24,170 
freight cars. The loans also were used 
to finance the repair and reconditioning 
of 1,928 locomotives, 947 passenger cars, 
40,977 freight cars, and the equipment of 
300 freight cars with automatic loaders. 
Considerable reconstruction of roadbeds, 
bridges, culverts, and other structures also 
was financed with PWA funds, including 
completion of the electrification of the 
Pennsylvania between New York and 
Washington. 


Rail Orders Soar 
in November 


During November the railroads of the 
United States placed orders for rail aggre- 
gating approximately 440,000 tons, thus 
giving this month the distinction of being 
the most active from the standpoint of the 
tonnage of rails ordered for many years. In 
fact, the tonnage of rails ordered during 
November exceeded the total tonnage of 
rails rolled during the entire year of 1932 
by about 40,000 tons. The largest program 
to be announced was that of the Pennsyl- 
vania which purchased 100,000 tons of rails 
at a cost of approximately $4,000,000. Next 
in size was the order of the New York 
Central for 82,150 tons at a cost, including 
fastenings, of $5,500,000, while the third 
largest order was that of the Chicago & 
North Western for 48,500 tons. Other large 
orders included those of the Chesapeake & 
Ohio, for 37,471 tons, the Chicago, Rock 
Island & Pacific, for 35,000 tons and the 
Missouri Pacific, for 33,950 tons. In addi- 
tion, the Union Pacific ordered 20,000 tons; 
the Nickel Plate, 13,536 tons; the Denver 
& Rio Grande Western, 12,640 tons; the 
Illinois Central, 10,000 tons; the Pere 
Marquette, 9,200 tons; the Kansas City 
Southern, 8,000 tons; the Texas & Pacific, 
7,550 tons; the Nashville, Chattanooga & 
St. Louis, 6,075 tons; and the Long Island, 
6,000 tons. The Atchison, Topeka & Santa 
Fe is inquiring for 90,000 tons and orders 
for this tonnage were expected to be an- 
nounced momentarily at the time of going 
to press. 

Late in November the steel companies 
announced that, as the result of a greater 
demand and increased costs resulting from 
higher wages to employees, the price of 
steel rails would be raised from $36.75 a 
ton to $39 a ton, effective December 1. 
Comparable increases were also made in 
the prices of other steel products. During 
the depression the price of rails was re- 
duced from $40 a ton to $37.50 a ton in an 
effort to stimulate railroad buying. Later, 
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at the instance of Joseph B. Eastman, then 
federal co-ordinator of transportation, the 
price was reduced to $36.375 a ton, which 
figure prevailed until the recent increase. 


Railroads Net 
Higher in September 


Class I railroads of the United States 
had a net railway operating income in 
September of $70,166,026, which was at 
the annual rate of return of 2.32 per cent 
on their property investment, as compared 
with a net of $57,349,265, or 1.9 per cent 
in September, 1935, according to reports 
compiled by the Bureau of Railway Eco- 
nomics of the Association of American 
Railroads. Operating revenues for Sep- 
tember amounted to $357,206,662 as com- 
pared with $306,946,095 in September, 
1935, an increase of 16.4 per cent. Oper- 
ating expenses totalled $248,553,260 as 
against $218,071,436. 

For the first nine months of 1936, these 
railroads had a net railway operating in- 
come of $434,864,004, or 2.3 per cent, as 
compared with a net of $321,201,769, or 1.7 
per cent, for the first nine months of 1935. 
This was an increase of 35.4 per cent. 
Operating revenues for the first nine 
months of this year totalled $2,930,464,310, 
as compared with $2,511,779,127 for the 
same period in 1935. Operating expenses 
amounted to $2,164,601,812, as against $1,- 
917,393,205. 


Eastern Railroads 


Establish C & D Service 


Pick-up and delivery service on L.c.l. 
freight went into effect on railroads in 
Eastern territory on November 16, in ac- 
cordance with an order of the Interstate 
Commerce Commisison, made public on 
October 30, in which it found such service 
justified. The order requires the rail- 
roads to establish a rate of not less than 
45 cents per 100 Ib. on shipments accorded 
pick-up and delivery service and gave 
them permission to make an allowance of 
5 cents per 100 Ib. to consignees or con- 
signors who make their own arrangements 
for pick-up and delivery. The commis- 
sion had previously suspended tariffs 
applicable to pick-up and delivery service 
in eastern terirtory which were to be- 
come effective on April 1, 1936. 

Approval of the new tariffs by the com- 
mission was opposed strenuously by truck- 
ing interests which, failing to convince 
the commission that the tariffs were un- 
justified, sought to obtain court injunc- 
tions restraining the railroads from plac- 
ing the tariffs in effect. On November 14, 
the federal district court for the District 
of Columbia denied a petition of the 
American Trucking Association, Inc., for 
a preliminary restraining order and said 
it would rule within 10 days on the ques- 
tion of whether an interlocutory injunc- 
tion would be granted. On the same date 
a court in New York, in denying an ap- 
plication of the Merchant Truckmen’s 
Bureau of New York, said “the petition- 
er’s right to a permanent injunction after 
a final hearing is much too doubtful to 
justify the granting of an interlocutory 
injunction.” 
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Association News 





Roadmasters Association 


President B. E. Haley is planning to call 
a meeting of the executive committee in 
Chicago late in December to formulate 
plans for the year’s work and to appoint 
committees to undertake the preparation of 
reports on the subjects recommended at the 
last convention and approved by the execu- 
tive committee at its meeting immediately 
thereafter. 


Bridge and Building 
Association 


President E. C. Neville has called a meet- 
ing of the executive committee in Chicago 
at 10 o’clock on Saturday forenoon, Dec. 
12, at which time the principal business will 
be the appointment of committees to study 
and prepare reports on the subjects se- 
lected for consideration in 1937. 


Metropolitan Track 
Supervisors Club 


The next meeting of the club will be held 
on December 10, at the Hotel McAlpin, 
New York City, on the same day at the 
annual dinner of the New York Railway 
Club. Following an informal luncheon at 
noon, at which I. H. Schram, engineer 
maintenance of way of the Eastern District 
of the Erie, will speak on New Develop- 
ments in Track Maintenance, the club will 
present a program designed to attract and 
interest those higher engineering and main- 
tenance of way officers who plan to be in 
the city for the New York Railway Club 
dinner in the evening. 


Maintenance of Way 
Club of Chicago 


The club held a meeting at the Audi- 
torium hotel at Chicago on Nov. 23, at 
which C. H. Longman, assistant to the vice- 
president and general manager of the Chi- 
cago & North Western, presented a paper 
on Accident Prevention. The meeting was 
attended by 52 members and guests. 

On Dec. 14 the club will hold a joint 
meeting with the Chicago section of the 
American Welding Society, when Arm- 
strong Chinn, chief engineer, Alton; C. B. 
3ronson, inspecting engineer, New York 
Central; and S. E. Tracy, welding super- 
visor, Chicago, Burlington & Quincy, will 
present a symposium on gas and electric 
welding as applied to track maintenance. 


International Railway 
Maintenance Club 


Twenty members and guests attended the 
last meeting of the International Railway 
Maintenance Club, held at the Hotel Statler, 
3uffalo, N. Y., on Nov. 12. The meeting 
was addressed by P. M. Allen, chief signal 
inspector of the New York Central, on the 
subject of signal maintenance and its rela- 
tion to the work of the various depart- 
ments of the railways. In the election of 
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officers for the coming year, P. B. Garrison, 
assistant track supervisor on the New York 
Central, was elected president; S. B. Wass, 
division engineer, Canadian National, was 
elected vice-president; and E. W. Smith, 
Morrison Metalweld Process, Inc., was 
elected secretary-treasurer. 


National Railway 
Appliances Association 


The exhibit to be held in the Coliseum, 
Chicago, on March 15-18 during the con- 
ventions of the American Railway Engi- 
neering Association and the Signal Section, 
A.A.R., will materially exceed that of a 
year ago in number of exhibitors participat- 
ing and in the amount of space required. 
At a meeting of the board of directors of 
the association at Chicago on November 5, 
applications for space were received from 
77 companies whose requirements for space 
are already 50 per cent larger than the 
entire exhibit of a year ago. As a result, 
arrangements have been made to occupy 
the North Annex as well as the main hall. 
of the coliseum. 

The companies which have already con- 
tracted for space follow: 


Adams & Westlake Co. 

Air Reduction Sales Co. 
American Car & Foundry Co. 
American Fork & Hoe Co. 
American Hoist & Derrick Co. 
Armco Culvert Mfrs. Association 
Austin-Western Road Machinery Co. 
Barco Manufacturing Co. 

The Barrett Co. 

Bethlehem Steel Company 

The Buda Company 

Chicago Pneumatic Co. 

Chipman Chemical Co. 

Cleveland Frog & Crossing Co. 
Cleveland Tractor Co. 

Conley Frog & Switch Co. 
Crerar, Adams & Co. 
Cullen-Friestedt Company 

A. P. DeSanno & Son 

Paul Dickinson, Inc. 
Duff-Norton Mfg. Co. 

Eaton Manufacturing Co. 

Elastic Rail Spike Corp. 

Electric Tamper & Equipment Co. 
Evans Products Co. 

Fairbanks, Morse & Co. 
Fairmont Railway Motors, Inc. 
Fansteel Metallurigcal Co. 
General Electric Co. 

Hayes Track Appliance Co. 
Hubbard & Co. 

Ingersoll-Rand Co. 

Industrial Brownhoist Corp. 
Johns-Manville Sales Corp. 

O. F. Jordan Co. 
Toyce-Cridland Co. 

Kalamazoo Railway Supply Co. 
The Kerite Insulated Wire & Cable Co., Inc. 
Lehon Company 

Locomotive Finished Material Co. 
Lundie Engineering Corp. 
Maintenance Equipment Cc 

Mall Tool Co. 

Metal & Thermit Corporation 
Morden Frog & Crossing Works 
National Carbide Corporation 
National Carbon Co. 

National Lead Co. 

National Lock Washer Co. 
Nordberg mg 5 Co 

The Okonite Co. 

The a em Service Co. 
The P & M 

Pettibone Nrullgken Compan 
Pocket List of Railroad Officials 
The O & C Co. 

The Rail Joint Co. : 
Railroad Accessories Corporation 
The Rails Co. 

Railway Engineering and Maintenance 
Railway Maintenance Corporation 
Railway Purchases & Stores 
Railway Track-Work Co. 
Pamapo Ajax Corp. 

S. E. Rawls 

Republic Steel Co. | 

Sellers Manufacturing Co. 
Syntron Co. 

Teleweld, Inc. 

Templeton, Kenly & Co. 
Thompson & Co. 

United States Steel Corporation 
U Wind Engine & Pump Co. 
Western Railroad Ate Co. Co. 
Yale & Towne M 
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Associate members include: 


American Chain Co. 

Corning Glass Works 

DeVilbiss Company 

Frog, Switch & Mfg. Co. 
General Railway Signal Co. 
Gould Storage Battery Corp. 
Inland Steel Co. 

Jones & McLaughlin Steel Corp. 
Massey Concrete Products Co. 
National Aluminate Co. 
Pittsburgh Plate Glass Co. 

The Pyle National Company 
Racor Pacific Frog & Switch Co. 
Taylor-Wharton Iron & Steel Co. 
Union Switch & Signal Co. 
Warren Tool Company 
Weir-Kilby Corp. 

Youngstown Sheet & Tube Co. 


American Railway 
Engineering Association 


Marked progress in the completion of the 
committee reports to be presented at the 
convention in March is indicated by the 
fact that 11 reports are now in the hands 
of the secretary, of which 6 will appear in 
bulletin form within a week or two. Five 
committees held meetings in November and 
three others are scheduled to hold meetings 
in December for the purpose of putting the 
finishing touches on their reports. The 
committees that held meetings in Novem- 
ber include those on Economics of Railway 
Location, at New York, on Nov. 6; Build- 
ings, at Savannah, Ga., on Nov. 12 and 13; 
Economics of Railway Labor at Dallas, 
Texas on Nov. 17-18; Track, at Chicago, 
on Nov. 18; and Masonry, at Pittsburgh, 
Pa., on Nov. 18. The Committee on Rec- 
ords and Accounts will meet at Washington 
on Dec. 3; Water Service, in New York, 
on Dec. 4; and Rail, in New York, on 
Dec. 10. 

Concurrent with a meeting of the Board 
of Direction at New York, on Nov. 5, the 
Nominating committee met at the same 
place for the purpose of selecting names to 
go on to the ballot that is to be mailed to 
the members shortly. The nominees are: 

President, J. C. Irwin, valuation engi- 
neer, B. & A., Boston, Mass. 

Second vice-president, E. M. Hastings, 
chief engineer, R. F. & P., Richmond, Va. 

Secretary, E. H. Fritch (for re-election). 

Treasurer, A. F. Blaess, chief engineer, 
I. C., Chicago. 

Directors (three to be elected), Frederick 
Mears, assistant chief engineer, G. N.., 
Seattle, Wash.; F. L. Nicholson, chief engi- 
neer, N. S., Norfolk, Va.; C. P. Richard- 
son, engineer water service, C. R. I. & P., 
Chicago; J. G. Brennan, engineer of grade 
crossings, Association of American Rail- 
roads, Washington, D. C.; W. M. Van- 
dersluis, general superintendent telegraph 
& signals, I. C., Chicago; E. P. Turner, 
principal assistant engineer, N. & W., 
Roanoke, Va.; C. S. Kirkpatrick, chief 
engineer, M. P., Houston, Tex.; J. B. Hun- 
ley, engineer bridges and structures, C.C.C. 
& St. L., Cincinnati, Ohio, and R. C. White, 
assistant general manager, M. P., St. 
Louis, Mo. 

At the direction of the Association of 
American Railroads, the A.R.E.A. has re- 
cently issued a pamphlet of 73 pages com- 
prising a reprint of material on track scales 
taken from the association’s manual. This 
includes rules and specifications for the 
location, maintenance and testing of scales, 
as well as specifications for the manufac- 
ture and repair of scales. Individual copies 
of this pamphlet are being sold at 25 cents. 
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Personal Mention 





General 


J. J. Gallagher, district engineer on the 
Missouri-Kansas-Texas of Texas, with 
headquarters at Denison, Tex., has been 
promoted to superintendent of the North 
Texas district, with headquarters at the 
same point. 


J. E. Crawford, for the last 12 years 
general manager of the Norfolk & West- 
ern, and chief engineer of the road from 
1914 until 1923, has been elected vice- 
president in charge of operation, with 
headquarters at Roanoke, Va., succeeding 
W. J. Jenks, who was elected president of 
the road upon the death of A. C. Needles 
on October 25. R. H. Smith, general 
engineering and maintenance of way de- 
division, with headquarters at Bluefield, 
W.Va., following an early career in the 
engineering and miantenance of way de- 
partments, has been promoted to general 
manager, succeeding Mr. Crawford. W. 
O. Tracy, superintendent of the Pocahon- 
tas division, with headquarters at Blue- 
field, who also rose through the engineer- 
ing department of the road, has been 
promoted to general superintendent of 


the Western General division, succeeding ° 


Mr. Smith. 
Engineering 


S. A. Temple, track supervisor on the 
Baltimore & Ohio, with headquarters at 
Lima, Ohio, has been appointed industrial 
engineer in the commercial development 
department at Baltimore, Md. 


N. C. Pearson, roadmaster on the Union 
Pacific, with headquarters at LaGrande, 
Ore., has been promoted to division en- 
gineer, with headquarters at Cheyenne, 
Wyo., to succeed W. H. Lowther, who 
resigned. 


J. J. Desmond, division engineer of the 
Chicago Terminal division of the Illinois 
Central, who has been on a leave of ab- 
sence because of ill health, returned to his 
duties on November 1. F. W. Armistead, 
division engineer at Clinton, III, who has 
also been on a leave of absence because 
of ill health, returned to his position on 
the same date. 


W. D. Wiggins, acting chief engineer of 
the Pennsylvania System, has been ap- 
pointed chief engineer of the system, to 
succeed T. J. Skillman, who has been ap- 
pointed chief engineer-consultant. Both 
these officers will have their headquarters 
as before at Philadelphia. W. B. Wood, 
acting chief engineer of the Central re- 
gion, with headquarters at Pittsburgh, Pa., 
has been appointed chief engineer of that 
region, succeeding Mr. Wigigns. 

Mr. Wiggins was born in Richmond, 
Ind., on April 28, 1873. He entered rail- 
road service in 1889, as a clerk in the office 
of the road foreman of engines and gen- 
eral foreman of the Richmond shops of 
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the Pittsburgh, Cincinnati & St. Louis 
(now part of the Pennsylvania), where he 
was employed for about three months. In 
1892 he served for three months as an 
assistant on the engineer corps on the 
Richmond division and on September 1, 
1895, after his graduation from Rose 
Polytechnic Institute, he re-entered the 
engineer corps at Logansport, Ind. After 
holding various positions in the mainte- 
nance of way and construction depart- 
ments, he was appointed engineer of 
maintenance of way of the Cincinnati & 
Muskingum Valley (part of the Penna.) 
on June 10, 1901. Mr. Wiggins subse- 
quently held the same position, and also 
that of division engineer, on several other 
divisions of the Pennsylvania lines west 
of Pittsburgh, Pa. On November 1, 1912, 
he was appointed superintendent of the 
Peoria division, and, on July 1 of the fol- 
lowing year he was promoted to valuation 
engineer of the Pennsylvania lines west 
of Pittsburgh, serving in that capacity 
during the administration of the director 
general of railroads. On March 1, 1920, 
upon the termination of federal control, 
he was appointed chief engineer of main- 
tenance of way, Central region, with head- 
quarters at Pittsburgh and on April 1, 
1926, he was promoted to assistant chief 
engineer with the same headquarters. On 
February 1, 1927, he was appointed to the 
newly-created position of chief engineer 
of the Central region at Pittsburgh. On 





W. D. Wiggins 


October 1, 1935, Mr. Wiggins was ap- 
pointed acting chief engineer to take over 
the duties of Mr. Skillman, who was 
granted a leave of absence on account of 
ill health. 

Mr. Wood was born on September 11, 
1876, at Harrisburg, Pa., and was educated 
at Sheffield Scientific School, Yale Uni- 
versity, from which he was graduated in 
1897. He entered the service of the Pitts- 
burgh, Cincinnati, Chicago & St. Louis 
(now part of the Penna.) on October 6, 
1897, as a rodman in the chief engineer’s 
office at Pittsburgh. In 1898 he was trans- 
ferred to the chief engineer’s office of the 
Pennsylvania and in 1899, he was ap- 
pointed assistant engineer of the Cleve- 
land and Pittsburgh division. In January, 
1901, he was appointed engineer mainte- 
nance of way on the Cincinnati & Musk- 
ingum Valley (part of the Penna.) and 
in June, 1901, he was transferred to the 
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Cleveland and Pittsburgh division. Mr. 
Wood was promoted to superintendent of 
the Richmond division in 1903, and later 
held the same position on various other 
divisions. On April 1, 1914, he was ap- 
pointed general manager of the Grand 
Rapids & Indiana (part of the Penna.), 
retaining that position under the United 





W. B. Wood 


States Railroad Administration. On 
March 1, 1920, when the government re- 
linquished operation of railroads, Mr. 
Wood was apopinted general superintend- 
ent of the Illinois division of the Penn- 
sylvania, with headquarters at Chicago. 
For a short time in 1923 he was acting 
general manager of the Northwestern re- 
gion, and on October 24, 1923, he was sent 
to New York, as general superintendent 
of the New Jersey division. On July 16, 
1926, he was appointed assistant to the 
general manager of the Western region 
and on December 1, 1929, he became en- 
gineer in charge of the Baltimore im- 
provements at Baltimore, Md. On Octo- 
ber 1, 1935, he was appointed acting chief 
engineer of the Central region at Pitts- 
burgh, which position he held until his 
recent promotion to chief engineer of that 
region. 

Mr. Skillman was born in Trenton, N. 
J., on November 6, 1876. He was educated 
at the State Model School, Trenton, and 
at Princeton University, graduating in 
1898 with a civil engineering degree. Mr. 
Skillman entered the service of the Penn- 
sylvania as a blue-print boy on March 1, 
1899, and for the next six years he served 
in various capacities in the engineering 
department and as assistant track super- 
visor. On August 1, 1905, he was pro- 
moted to supervisor at Uniontown, Pa., 
later being transferred to Dravosburg, 
Pa., and thence to New York as super- 
visor in charge of track construction work 
on the Pennsylvania Tunnel and Terminal 
railroad. Mr. Skillman was appointed 
division engineer of the New York, 
Philadelphia & Norfolk (Penna.) at Cape 
Charles, Va., on June 16, 1913, and on 
December 1, 1914, he became division en- 
gineer of the West Jersey & Seashore and 
the Camden Terminal division at Camden, 
N.J.; and on April 16, 1917, he was trans- 
ferred to the Monongahela division at 
Pittsburgh. On July 1, 1917, he was as- 
signed to the office of the general super- 
intendent of the New Jersey division, with 
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These imperishable, 


FIREPROOF SIDEWALLS! 





LENTY of painting to do on 
railroad buildings all over the 
country ... there’s no denying that. 
But, since the last time these build- 
ings were painted, Johns-Manville 
has developed and perfected a side- 
wall material that now offers you a 
decidedly more economical and per- 
manent answer to this ever-present 
maintenance problem. 


And that answer is J-M Cedar- 


m Johns-Manville 


grain Asbestos Shingles. Reproduc- 
ing the texture of fine wood shingles 
—yet permanent and incombustible 
because of their asbestos composi- 
tion, these shingles provide your 
buildings with lasting protection 
against fire, weather and wear. 


Cedargrains’ well-kept appearance 
on signal towers, stations and other 
buildings speaks well for the road. 
They cannot split or rot, never need 


paint to protect their weatherproof 
surface! And the applied cost of these 
shingles is surprisingly low! 

Why not get full details on J-M 
Cedargrain Asbestos Shingles—the 
latest product to carry forward 
Johns-Manville’s 78-year record of 
service to transportation? For com- 
plete information on Cedargrains, 
address Johns-Manville, 22 East 
40th Street, New York City. 


SERVICE TO 
TRANSPORTATION 








J-M MATERIALS CARRY ON A 78-YEAR SERVICE RECORD 
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special duties in connection with the study 
of terminal development at New York. 
On October 1, 1917, he was appointed di- 
vision engineer of the New York division 
at Jersey City and on November 10, 1919, 
he was made principal assistant engineer 
of the Eastern Pennsylvania division, at 
Altoona. On March 1, 1920, he was ap- 
pointed chief engineer maintenance of 
way, Northwestern region, with headquar- 
ters at Chicago. Upon the consolidation 





T. J. Skillman 


of the Northwestern and Southwestern 
regions on June 1, 1925, Mr. Skillman be- 
came chief engineer maintenance of way, 
Western region, and on April 1, 1926, he 
was promoted to the newly-created posi- 
tion of assistant chief engineer, at Chi- 
cago. He was transferred to the Long Is- 
land (part of the Penna.) on July 6, 1926, 
as chief engineer and was advanced to 
chief engineer of the system on February 
1, 1927. On October 1, 1935, Mr. Skillman 
was granted a leave of absence because 
of ill health. 


W. C. Pruett, assistant general foreman 
in the maintenance of way department of 
the Missouri-Kansas-Texas, with head- 
quarters at Muskogee, Okla., and formerly 
district engineer at Muskogee, effective 
October 15 was reappointed district en- 
gineer on the Texas lines of the Katy, 
with headquarters at Denison, Tex., to 
succeed J. J. Gallagher, whose promotion 
to superintendent is noted elsewhere in 
these columns. 


C. E. Crippen, assistant engineer in the 
water service department of the Chicago, 
Milwaukee, St. Paul & Pacific, at Chicago, 
has been promoted to division engineer of 
the Dubuque-IIlinois division, with head- 
quarters at Savanna, IIl., to replace E. H. 
Johnson, who has been transferred to the 
Trans-Missouri division with headquar- 
ters at Miles City, Mont., relieving H. B. 
Christianson, who has been transferred 
to the LaCrosse and River division, with 
headquarters at LaCrosse, Wis., where he 
replaces W. F. McDonald, who has been 
transferred to the Milwaukee division 
with headquarters at Milwaukee, Wis., 
relieving Walter Lakoski, who has been 
appointed division engineer of the Terre 
Haute division, with headquarters at 
Terre Haute, Ind. T. H. Strate, who has 
been division engineer of the Chicago 
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Terminal and Terre Haute divisions, re- 
tains jurisdiction over the Terminal di- 
vision. All of these changes are effective 
December 1. 


C. S. Weatherill, bridge and building 
supervisor of the Eastern division of the 
Minneapolis & St. Louis, has been pro- 
moted to division engineer of the Eastern 
division, with headquarters as before at 
Oskaloosa, Iowa. In his new capacity, 
Mr. Weatherill will continue to have 
charge of bridge and building work on 
the Eastern division as well as track 
maintenance work. He was born on 
August 26, 1891, at Newburg, Minn., and 
received his higher education at the Uni- 
versity of Minnesota, graduating with a 
degree in civil engineering in 1915. Mr. 
Weatherill entered the service of the M. & 
St. L. in April, 1916, as an instrumentman, 
serving in this capacity until January, 
1917, when he was appointed assistant en- 
gineer. Ten years later he was further 
advanced to supervisor of track at Esther- 
ville, Iowa. From November 1, 1929, to 
June, 1933, he served as supervisor of 
bridges and buildings at Ft. Dodge, Iowa, 
then being appointed supervisor of track 
at Oskaloosa. From November, 1933, un- 
til his recent appointment, which was 
effective on October 1, Mr. Weatherill 
held the position of supervisor of bridges 
and buildings of the Eastern division with 
headquarters at Oskaloosa. 


Track 


N. E. Noel, general extra gang foreman 
on the Dubuque and Illinois division of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific, has been promoted to roadmaster on 
the Madison division, with headquarters 
at Janesville, Wis., succeeding A. C. 
Tubaugh, who has been granted a leave 
of absence. 


E. M. Skelton, acting assistant super- 
visor of track on the Syracuse division 
of the New York Central, with headquar- 
ters at Syracuse, N. Y., has been ap- 
pointed assistant supervisor of track on 
the same division, with headquarters at 
Lyons, N.Y., to succeed E. F. Anderson, 
whose death on October 13 was announced 
in the November issue. 


R. R. Moorman, general track foreman 
on the Baltimore & Ohio, with headquar- 
ters at Cincinnati, Ohio, has been pro- 
moted to track supervisor, with headquar- 
ters at Indianapolis, Ind., to succeed W. 
M. Wells, who has been transferred to 
Lima, Ohio. Mr. Wells replaces S. A. 
Temple, whose appointment as industrial 
engineer, is noted elsewhere in these 
columns. 


George Babcock, assistant track super- 
visor on the Pere Marquette, has been 
promoted to track supervisor, with head- 
quarters at Grand Rapids, Mich., to suc- 
ceed U. Harger, deceased. Mr. Babcock 
has been identified with the Pere Mar- 
quette for 13 years. He was born on 
March 30, 1907, at West Olive, Mich., and 
entered the service of the P.M. on June 
14, 1923, as a track laborer. In 1932 he 
was advanced to relief foreman, and on 
August 15, 1935, he was further promoted 
to section foreman. A year later he was 
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made assistant track supervisor, which 
position he held until his recent promo- 
tion to track supervisor, effective on Octo- 
ber 16. 


L. I. Hammond, roadmaster on the 
Union Pacific, with headquarters at Lara- 
mie, Wyo., has been promoted to general 
roadmaster, with headquarters at Chey- 
enne, Wyo., to succeed L. C. Ferguson, 
who has been appointed roadmaster at 
North Platte, Neb. J. E. Swanson, road- 
master at North Platte, has been trans- 
ferred to Laramie, to replace Mr. Ham- 
mond. Ralph Cook has been appointed 
roadmaster, with headquarters at Salina, 
Kan., to succeed W. H. Cosgrove, who has 
been transferred, with the same head- 
quarters, to succeed V. C. Breit. Mr. 
Breit has been transferred to Marysville, 
Kan., where he succeeds W. F. Hart, who 
goes to Rawlins, Wyo., in place of M. A. 
Hardesty, who has been assigned to 
other duties. 


F, A. Burroughs, Jr., assistant super- 
visor on the St. Louis-Louisville division 
of the Southern, with headquarters at 
Princeton, Ind., has been promoted to 
track supervisor on the same division, 
with headquarters at Huntingburg, Ind., 
succeeding F. H. Sims, who has been as- 
signed to other duties at his own request. 
A. H. Exon has been appointed assistant 
supervisor at Princeton, to replace Mr. 
Burroughs. T. W. Kinsley has been ap- 
pointed assistant supervisor on the Bir- 
mingham division, with headquarters at 
Birmingham, Ala., to succeed H. C. Floyd, 
who has been transferred to the office of 
the chief engineer, maintenance of way 
and structures, at Cincinnati, Ohio. J. G. 
Woodall, bridge and building supervisor 
on the north end of the Cincinnati, New 
Orleans & Texas Pacific (part of the 
Southern), with headquarters at Lexing- 
ton, Ky., has been appointed assistant 
roadmaster on the St. Louis-Louisville di- 
vision, with headquarters at Louisville, 
Ky. 

Mr. Burroughs was born on June 19, 
1903, at Raleigh, N.C., and was educated 
at Wake Forest college, graduating in 
1929. On December 29 of the same year 
he entered railway service with the 
Southern as a track laborer, holding this 
position until July 1, 1930, when he was 
appointed a student apprentice. Four 
years later Mr. Burroughs was promoted 
to assistant bridge and building super- 
visor, the position he was holding at the 
time of his recent appointment as track 
supervisor. 


C. McGhee, supervisor of track on the 
Pennsylvania, with headquarters at 
Struthers, Pa., has been transferred to 
Lewistown, Pa., succeeding C. W. Heinze, 
who has been transferred to Dennison, 
Ohio. W. T. Rice has been appointed 
assistant supervisor at Lock Haven, Pa., 
succeeding N. L. Flackenstine, who has 
been transferred to Rochester, Pa., where 
he succeeds H. L. Byrne, who has been 
transferred to Williamsport, Pa. F. W. 
Artois, supervisor with headquarters at 
Williamsport, has been transferred to 
Canton, Ohio. W. R. Taylor has been ap- 
pointed assistant supervisor at York, Pa., 
succeeding M. Young who has been trans- 
ferred to Trafford, Pa. E. S. Barrett has 
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been appointed acting assistant supervisor, 
with headquarters at Harrington, Del., to 
take the place of H. N. Lippich, who has 
been transferred as acting assistant super- 
visor to Washington, D. C. Mr. Lip- 
pich succeeds K. L. Silvey, who has been 
appointed acting supervisor at Harring- 
ton. W. F. Neale, acting assistant super- 
visor on the Maryland division, has been 
appointed assistant supervisor in the office 
of the engineer maintenance of way at 
Harrisburg, Pa. W. T. Hammond, has 
been appointed acting supervisor of track 
at Orrville, Ohio, to take the place of 
R. W. Grigg, supervisor, who has been 
assigned to special duties in the office of 
the chief engineer, system, with head- 
quarters at Philadelphia, Pa. 


J. H. Edmonson, whose appointment as 
track supervisor on the Illinois Central, 
with headquarters at Monroe, La., was re- 
ported in the October issue, was born on 
November 10, 1891, at Enterprise, Miss. 
Mr. Edmonson first entered railway serv- 
ice on August 15, 1908, as a track laborer 
on the Tremont & Gulf, being advanced 
to section foreman on this road on April 
1, 1910. On February 1, 1912, he entered 
the service of the Vicksburg, Shreveport 
& Pacific (now part of the Illinois Cen- 
tral), as a section foreman, being ad- 
vanced to supervisor of track on Novem- 
ber 12, 1923. From October 1, 1926, to 
November 1, 1931, Mr. Edmonson served 
as an extra gang foreman, then being ap- 
pointed a section foreman. He was hold- 
ing the latter position at the time of his 
recent appointment as track supervisor, 
with headquarters at Monroe. 


Bridge and Building 


N. R. Tucker, an instrumentman on the 
Southern Pacific Lines (in Texas and 
Louisiana), has been promoted to assist- 
ant supervisor of bridges and buildings, 
with headquarters at Lafayette, La. 


A. A. Riley, assistant supervisor of 
structures of the Southern Pacific Lines 
in Texas and Louisiana, has been pro- 
moted to supervisor of structures, with 
headquarters as before at Houston, Tex., 
to succeed H. H. Ueckert, whose death on 
September 29 was reported in the Novem- 
ber issue. 


L. C. Crissinger has been appointed 
bridge and building supervisor of the 
north end of the Cincinnati, New Orleans 
& Texas Pacific (part of the Southern), 
with headquarters at Lexington, Ky., suc- 
ceeding J. G. Woodall, whose appoint- 
ment as assistant roadmaster is noted else- 
where in these columns. 


Louis F. Yeager, bridge and building 
foreman on the Mohawk division of the 
New York Central, with headquarters at 
Utica, N. Y., has been promoted to bridge 
and building inspector on the Syracuse 
division, with headquarters at Syracuse, 
N.Y., succeeding E. E. Fobes, who has 
been promoted to assistant supervisor of 
bridges and buildings on the Mohawk di- 
vision, with headquarters at Albany, N.Y. 
Mr. Fobes succeeds K. L. Miner, who has 
been promoted to supervisor of bridges 
and buildings on the Eastern division, 
with headquarters at Beacon, N.Y., to suc- 
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ceed E. E. Wilson, who has been ap- 
pointed bridge and building inspector, 
with headquarters, as before, at Beacon. 


Herbert F. Turnbell, assistant super- 
visor of bridges and buildings on the 
New York, Chicago & St. Louis, whose 
promotion to supervisor of bridges and 
buildings was announced in the November 
issue, was born on January 12, 1882, in 
Wood county, Ill. After a common school 
education Mr. Turnbell entered the serv- 
ice of the Lake Erie & Western (now part 
of the Nickel Plate) as a bridge carpenter 
on the Northern Ohio division. In 1913 
he was advanced to bridge foreman and 
in 1923, he was further promoted to assist- 
ant supervisor of bridges and buildings of 
the Lake Erie & Western district of the 
Nickel Plate. He was holding the latter 
position at the time of his recent promo- 
tion to supervisor of bridges and buildings. 


Obituary 


F. E. Box, roadmaster on the Gulf, 
Colorado & Santa Fe, with headquarters 
at Temple, Tex., died on November 21. 


Charles Patterson McCausland, engi- 
neer in charge of surveys and railway con- 
struction for the Western Maryland, with 
headquarters at Baltimore, Md., died on 
November 5 at his home in that city. He 
was 55 years old. 





Supply Trade News 





General 


Sika, Inc., has moved its office from the 
Grand Central Terminal building to 330 
West Forty-second street, New York. 


Eastern Railway Suplies, Inc., 110 East 
Forty-second street, New York, has been 
formed to carry on a general railway sup- 
ply business and will immediately repre- 
sent the Nordberg Manufacturing Com- 
pany, Milwaukee, Wis., and other manu- 
facturers of railway materials and equip- 
ment. The company will be represented 
by Waldo E. Bugbee, who was formerly 
associated with the National Lock Washer 
Company, and who has had several years 
experience in the railway supply field. The 
incorporators of the new concern include 
Ralph W. Payne, Washington, D.C., and 
Stanley H. Smith, Cleveland, Ohio, both 
of whom will continue to carry on their 
present businesses in those cities. 


Personal 


R. H. Sonneborn, special representative 
of the pipe division of the Republic Steel 
Corporation, Cleveland, Ohio, has been 
promoted to assistant manager of sales of 
the pipe division. 


George B. Cushing, who in 1931 organ- 
ized a technical promotion group now 
known as the engineering service depart- 
ment of the A. M. Byers Company, Pitts- 
burgh, Pa., has been appointed manager of 
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sales promotion. Mr. Cushing joined the 
A. M. Byers Company in 1928 to organize 
and head its present advertising depart- 
ment. B. D. Landes, who has been in the 
technical group since its inception, has 
been appointed manager of the engineer- 
ing service department. T. C. Winans, in 
the advertising department since 1930, 
has been appointed advertising manager. 
Both the manager of the engineering serv- 
ice department and the advertising man- 
ager become a part of the newly formed 
sales promotion group headed by Mr. 
Cushing. R. H. Gardner, formerly of the 
Washington, D. C., office of the company, 
has been appointed manager of pipe sales 
and will take over all sales management 
duties in connection with wrought iron 
and steel tubular products. 


Albert E. Hill, service engineer of 
Standard Equipments, Inc., with head- 
quarters in New York, has been appointed 
western manager in charge of sales and 
engineering, with headquarters at Chi- 
cago. 


Edward A. Morse, vice-president of the 
Potosi Tie & Lumber Company, St. Louis, 
Mo., and first vice-president of the Rail- 
way Tie Association, was killed in an 
accident on October 31, when the automo- 





Edward A. Morse 


bile he was driving struck a culvert and 
turned over two miles north of Piedmont, 
Mo. He was born in St. Louis, Mo., in 
1883, and attended Smith academy and 
Culver Military academy. He began his 
business career as a clerk for the St. 
Louis-San Francisco and, in 1905, entered 
the employ of the Western Tie & Timber 
Company. In 1908 he was promoted to 
secretary of the company, which position 
he held until 1913, when he disposed of his 
interests to engage in business for himself. 
In that year he organized the Morse Land 
& Timber Company, Jonesboro, Ark., and 
operated on a tract of land on the line 
of the old Bonneville & Southwestern for 
10 years. In 1923 he was appointed vice- 
president of the Potosi Tie & Lumber 
Company, which position he was holding 
at the time of his death. Mr. Morse had 
been interested in the Railway Tie Associ- 
ation since it was organized. He served 
as secretary in 1927 and 1928 and for a 
number of years as a member of its exec- 
utive committee. At the convention in 
Cincinnti last May he was elected first 
vice-president. 
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With These I-R Tamping} Machine 


Cc ce 


“You don’t 


have to 
fool with it 
anymore” 


HAT'S what a track foreman 

says . . . . whose section is part 
of one of the heaviest traffic lines in 
the United States . .. where the 
outstanding money-saving advant- 
age of I-R Pneumatic Tie Tampers 
are being continuously demon- 
strated under service conditions of 
undeniable severity. 


Once a track has been resurfaced 
with I-R Tampers—it stays that way 
for an indefinite period. With |-R 
Pneumatic Tampers, the ballast is 
firmly and uniformly compacted 
under each tie—around and under 
frogs, switches, cross-overs, water 
pans; through interlocking switches, 
ladders, guard rails and other places 
virtually impossible to reach with 
picks or bars. 





And—when I-R Pneumatic Tampers 
are used, not only does the finished 
job last much longer and cost less 
but you have every assurance of 
smooth, safe, running conditions, re- 
gardless of how much heavy, high- 
speed traffic your track is called up- 


on to carry. 
470-11 


rsoll-Rand — 








11 BROADWAY, NEW YORK CITY 
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TRADE MARK 


RAIL GRINDERS 





Supervision 





IT’S A TRIPLE JOB 


Ending locomotive boiler scale trouble 
with internal boiler feedwater treatment 


You can’t end boiler scale troubles satisfactorily with just a water 





New MALL 5 H.P. Rail Grinder with Outrigger analysis and a chemical prescription. The chemicals must be properly 
Grinding Surface Welds fed to meet the changing characteristics of load and water. 

For Rail Surface, Frog, Crossing, and Switch Point Grinding, Permutit furnishes the analyses—the prescriptions and the feeds— 

Drilling, and Lag Screw Driving. but even that isn’t enough. The most vital factor of all is experience. 

These efficient machines do fast, accurate work on all rail So Permutit also furnishes expert supervision by water conditioning 


specialists, to observe water treatment operations in your shops—to 
make sure that you get the benefits you pay for. When you call in 


CONCRETE VIBRATORS | | ines te 
For counsel on any water conditioning problem—of any kind and on 
MALL vibrators are of the internal type and are immersed any scale—write THE PERMUTIT COMPANY, Dept. F. 1, 330 


directly into the low slump concrete. They are ideal for plac- West 42nd St., New York, N.Y. 
ing or compacting concrete in bridges, pavements, buildings, 


walls, and floors. These units are many machines in one. The o t 2 t 
power unit that runs the vibrator will also operate a sump 4 r m u : 


pump, concrete rubbing, drilling, sawing, or sanding attach- 


ment. 
Write for descriptive literature VEE Condidining 


MALL TOOL COMPANY 
7746 SOUTH CHICAGO AVENUE a ee ee | 


Offices in all principal cities Chicago, Illinois 


maintenance jobs. 























WARREN TOOL CORP. 
WARREN, OHIO 


RUGGED Kiuiweoza ie 




















[UFKIN Hi-wAa Y DRAG TAPES 


Deiseed especially for Railroad and Highway Work—Out- 
wears all other Chain Tapes! 


Line is of special tough steel and with extraordinary resistance to 
wear and tear. Prominent black lines and figures cut into bright 
portions of the line. Easy to read. Sturdy metal reel. 

Send for Catalog 
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BOOKS THAT HELP 
MAINTENANCE MEN 


Track and Turnout Engineering 
By C. M. KURTZ 


Engineer, Southern Pacific Company 


This new handbook for location, construction and 
maintenance of way engineers, transitmen and drafts- 
men, gives practical mathematical treatment of track 
layout and other problems. These are fully exemplified 
and worked out in detail, and illustrated with drawings 
of accepted designs for fixtures and track layouts. It 
contains original as well as a complete set of standard 
railway engineering handbook tables. All computing 
problems which may arise in track engineering are 
thoroughly treated. 

457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


Practical Track Work 


By W. F. RENCH 


Formerly Supervisor, Pennsylvania Railroad 


A new book giving expert information on the design, 
fabrication and installation of standard railroad track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 

256 pages, 110 illustrations, tables, flexible binding, 5x7, $1.50 


Roadway and Track 
By W. F. RENCH 


Packed full of practical information written on a 
background of 25 years experience. The meat of mod- 
ern maintenance practice is in this book. It is the most 
complete work on the subject. 

Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 


Simplified Curve and Switch Work 


By W. F. RENCH 


Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve 
and switch calculation practice since its appearance 12 
years ago. The proved accuracy of its methods has 
caused them to be adopted as standard practice on 
many roads. 


Complex algebraic and geometric calculations are reduced to their 
simplest form and as nearly as possible to terms of simple arith- 
metic. Application of these calculations to the actual job is made 
plain by brief explanations. Drawings further clarify the subject 
and make the meaning of the text unmistakable. Tables of dimen- 
sions are a further help to the track foreman. 

Short cut formulae are featured. String lining and tape line lay- 
outs are fully explained. While retaining practically all of the rules 
and principles which have been tested in previous editions, changes 
have been made in several detailed features to correspond to im- 
proved designs. A flexible binding makes the new edition more 
convenient to slip in the pocket and carry on the job. 


Fourth Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00 





SIMMONS-BOARDMAN PUBLISHING CORP., 
30 Church St., New York. - 


Please send me for 10 days’ free examination the books checked 
below. I will either remit list price or return the books within 
that time. 


0 Simplified Curve and Switch Work 0 Practical Track Work 


(0 Track and Turnout Engineering (J Roadway and Track 

IE scsscssccseessnienslissaaane dan Toa caeasossabeanaladpenieadteiacaniabea aidan 
I gc cccctssiccn spices askance heiecitbhannsh daha vn telbbaaiasb tional 
en ie eee tay eS me RON RR ee na cen I Aissciccisenseaeren 
PE  cttcciviittenimnay COMP sceserccserccvcnsenesionensuntin RE&M 12-36 
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Model P-11, Rail Joint Cross Grinder 


A portable cross grinder for removing overflowed metal 
from rail ends and slotting closed and welded joints. This 
machine, owing to certain mechanical features, attains 
high production. accuracy, efficiency and economy. 


Railroad 


Enemy 
Number One 


Poorly maintained track levies tribute all along the line. 
Battered rail ends, worn switches and crossings, corruga- 
tions ruin track foundations, increase rolling stock main- 
tenance, rob passengers of time, comfort and protection. 





Model P-22—Portable Flexible Shaft Grinder, gasoline 
engine driven free hand grinder operating either a cup 
or straight grinding wheel for grinding surface welded 
joints, crossings, frogs, switch points and stock rail. One 
of many models. 





3132-48 East Thompson St., Philadelphia 





WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 





@® 6472 
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The Original Rust P Preventive 
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The Saving Angle in 
Bridge Maintenance 


Dearborn field and chemical engineers working 
with building and bridge men have developed the 
most economical method of bridge maintenance. 


Employing the ability of NO-OX-ID A Special to 
penetrate and loosen scale and old coatings, the mate- 
rial is applied after removing only the loose particles. 
The chemical action of NO-OX-ID stops all further 
pitting and corrosion. Occasional touch up of spots 
where remaining scale has fallen off may be neces- 
sary. After the NO-OX-ID A Special has stopped 
all corrosion and prepared the metal surface for a 
further coating, we recommend application of NO- 
OX-ID Filler, Black or Red, over which paint in any 
color may be applied, if desired. 


The saving in labor of cleaning and other costs 
makes possible greatly increased maintenance work 
without an increased budget. 


Investigate the NO-OX-ID angle of saving. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., CHICAGO 205 East 42nd St., NEW YORK 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 
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Save time and money 
. . get better track by 
putting these Nordberg 


aiteliaticalelilscmielel ie 
on the job 

































Get them in the budget 
for next year’s operations 


The advantage of power tools on mainte- 
nance work is evidenced by their rapidly 
growing use. Railroad management too is 
realizing more and more the necessity of ma- 
chinery in place of hand operations. Power 
tools were essential for the rapid progress 
made on many of this year’s major track pro- 
grams and are recognized as essential for main- 
taining track in keeping with the demands of 
heavier and faster traffic. 


Next year’s plans are now up for considera- 
tion. Nordberg tools put in to the budget 
is assurance that future track maintenance 
work will be done better, faster, and with less 
expense. 


Adzing Machine Grinders 
Power Wrench Spike Puller 


Power Jack Rail Drill 
Track Shifter 


NORDBERG MFG. CO. 
MILWAUKEE, WIS. 
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OMPRESSION Track Fastenings are applied in the reg- 
* ular track spike holes, filling them completely. They 
hold the rail exactly as laid. They maintain accurately the 
desired expansion gaps at rail ends, thus reducing rail end 
batter and rail joint maintenance. They act in both direc- 
tions, real two-way holding. 


Compression Track Fastenings provide a positive check to 
rail creepage in either direction yet permit the rail to move 
vertically in relation to the tie and tie-plate. As many or 
as few ties per panel can be equipped as axle loads and 
track and roadbed conditions dictate. The expense involved 
ranges from an actual saving to but little more than that 
for regular track construction. 


For Low Cost Installation On New Or Existing Track 
(Single or Double Shouldered Tie-Plates) 


THE RAILS COMPANY 


GENERAL OFFICE NEW YORK OFFICE 
178 GOFFE ST. 50 CHURCH ST. 


NEW HAVEN, CONN. NEW YORK CITY 








